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 ' Preface
The 1985 Annuai Report of the Internationai Joint
Commission‘s Committee on the Assessment of Human Health Effects
of Great Lakes Water Quaiity was prepared for both the Water
Quaiity Board and for the Science Advisory Board.
The report inciudes highlights of activities undertaken by
the Committee between its last report in November 1983 and the
present.
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The Committee is aiso foiiowing developments in the fieid of research on
tumors in Great Lakes fish, particulariy their potentiai as indicators of
contamination with chemicais which act as complete carcinogens, initiators or
promoters. This report presents a brief statement on this subject.
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 1.
EVAL
UATI
ON O
F GR
EAT
LAKE
S CH
EMIC
ALS
RECO
MMEN
DED
BY T
HE C
OMMI
TTEE
FOR MONITORING AND SURVEILLANCE
l.l Introduction
The
Com
mit
tee
has
fur
the
r c
ons
ide
red
the
sig
nif
ica
nce
, w
ith
res
pec
t t
o
hum
an
hea
lth
,
of
the
com
pou
nds
lis
ted
in
Tab
le
7.3
of
its
l98
2 A
nnu
al
Repo
rt.
This
Tabl
e l
ists
thos
e c
onta
mina
nts
in
the
Grea
t L
akes
basi
n
ecos
yste
m w
hich
were
comp
iled
in
Appe
ndix
E o
f t
he
l978
Wate
r Q
uali
ty
Boar
d's
Annu
al
Repo
rt,
whic
h h
ad
“...
the
pote
ntia
l t
o i
mpac
t o
n h
ealt
h
and
that
were
not
curr
entl
y s
ubje
ct
to
regu
lato
ry
moni
tori
ng
but
for
whic
h
surv
eill
ance
shou
ld
be
cons
ider
ed“.
For
seve
ral
of
thes
e
comp
ound
s,
vari
ous
juri
sdic
tion
s
have
issu
ed
esti
mate
s
of
eith
er
acce
ptab
le
dail
y
inta
ke
(ADI
)1
or
of
virt
uall
y
safe
dose
(VSD
)2
or
have
publ
ishe
d m
axim
um
acce
ptab
le
cont
amin
ant
leve
ls
(MAC
Ls)
or
max
imu
m
acc
ept
abl
e
con
cen
tra
tio
ns
(MAC
S)
in
wat
er.
The
se
val
ues
wer
e
lis
ted
by
the
Com
mit
tee
in
its
l983
Ann
ual
Rep
ort
and
are
rep
eat
ed—
-wi
th
ame
ndm
ent
s—~
bel
ow
(Se
e
Tab
le
l.l)
.
For
the
rem
ain
ing
com
pou
nds
,
the
Com
mit
tee
has
rev
iew
ed
per
tin
ent
lit
era
tur
e a
nd
has
det
erm
ine
d
int
eri
m
max
imu
m d
ail
y e
xpo
sur
e l
imi
ts
for
adu
lts
.
whe
n t
hes
e e
xpo
sur
e l
eve
ls
or
tho
se
pub
lis
hed
by
oth
er
age
nci
es
are
exc
eed
ed
(ba
sed
on
env
iro
nme
nta
l
con
cen
tra
tio
ns
fou
nd
in
fis
h a
nd
wat
er
and
ass
ump
tio
ns
on
the
ir
int
ake
by
adu
lts
) t
he
Com
mit
tee
rec
omm
end
s t
hat
the
jur
isd
ict
ion
s c
are
ful
ly
exa
min
e
sou
rce
s a
nd
rou
tes
of
exp
osu
re
to
res
ide
nts
in
the
are
a o
f c
onc
ern
and
take remedial measures if necessary.
l.2 Toxicological Evaluation
I
 
Tox
ico
log
ica
l
stu
die
s
of
che
mic
als
are
car
rie
d
out
to
eva
lua
te
the
pot
ent
ial
for
the
dev
elo
pme
nt
of
adv
ers
e h
eal
th
eff
ect
s.
The
haz
ard
eva
lua
tio
n
pro
ces
s
req
uir
es
con
sid
era
tio
n o
f t
he
res
ult
s o
f
tox
ico
log
ica
l
tes
ts
as
wel
l
as
pro
bab
le
hum
an
exp
osu
re.
Man
y
tox
ic
che
mic
als
exe
rt
the
ir
eff
ect
s
at
or
abo
ve
an
exp
osu
re
thr
esh
old
.
For
the
se
che
mic
als
, i
t i
s c
ons
ide
red
app
rop
ria
te
to
der
ive
an
ADI
by
the
use
of
sui
tab
le
unc
ert
ain
ty
("s
afe
ty"
)
fac
tor
s.
Unc
ert
ain
ty
fac
tor
s
can
ran
ge
fro
m l
0 t
o l
0,0
00.
In
gen
era
l,
the
se
fac
tor
s t
ake
int
o a
cco
unt
dif
fer
enc
es
tha
t
may
exi
st
bet
wee
n
lab
ora
tor
y
ani
mal
s
and
man
,
dif
fer
enc
es
in
sen
sit
ivi
ty,
the
sev
eri
ty
of
the
adv
ers
e e
ffe
cts
and
the
dur
ati
on
of
the
che
mic
al
exp
osu
re.
Epi
dem
iol
ogi
cal
dat
a,
i.e.
doc
ume
nta
tio
n
of
ill
nes
s
in
hum
ans
and
ind
ust
ria
l
exp
osu
re,
are
als
o
considered when available.
1 C
omm
onl
y
the
amo
unt
of
tox
ic
sub
sta
nce
(e.g
.
in
mil
lig
ram
s
per
kil
ogr
am
bod
y
wei
ght
or
in
nﬁl
lig
ram
s
per
day
for
a
70
kil
ogr
am
per
son
)
whi
ch
is
not
ant
ici
pat
ed
to
res
ult
in
sig
nif
ica
nt
adv
ers
e
eff
ect
s
on
hum
an
hea
lth
bas
ed
on
lifetime exposures.
2
Com
mon
ly
a
lif
ewt
ime
dos
e
whi
ch
may
be
ass
oci
ate
d
wit
h
an
inc
rea
sed
can
cer
ris
k
of
up
to
l
in
one
hun
dre
d
tho
usa
nd
(l0
‘5)
,
up
to
l
in
one
mil
lio
n
(lO
‘G)
or
up
to
l
in
ten
mil
lio
n
(10
").
The
se
ris
ks
are
rou
ghl
y
equ
iva
len
t
to
up
to
one
add
iti
ona
l
can
cer
per
one
hun
dre
d
tho
usa
nd,
one
mil
lio
n
-
or
ten
mil
lio
n
exp
ose
d
per
son
s.
The
ter
m
Vir
tua
lly
Saf
e
Dos
e
(VS
D)
is
bei
ng
rep
lac
ed
by
the
ter
m
“Ri
sk
Lev
el“
.
Bot
h t
erm
s
are
use
d
in
thi
s
rep
ort
bec
aus
e
the
y a
ppe
ar
in
pre
vio
usl
y
pub
lis
hed
lit
era
tur
e.
l
 
 
TABLE
l.l
 
UPDATE 0F CHEMICALS IN TABLE 7.3 OF THE COMMITTEE'S (l982) ANNUAL REPORT
FOR WHICH THE JURISDICTIONS 0R INTERNATIONAL AGENCIES
HAVE ESTABLISHED ADI VALUES,
AMBIENT 0R DRINKING WATER GUIDELINES, OR THE RISK OF CANCER
 
CHEMICAL NAME AND
CAS NUMBER
PESTICIDES
Alachlor
15972—60—8
ACCEPTABLE DAILY INTAKE (ADI)
0.1 mg/kg bw (NAS)
AMBIENT WATER CRITERIA
DRINKING WATER
EXISTING GUIDELINES CANCER RISK(TO")
REFERENCE
5
NAS—DWH
vol.
1
Endo
sulf
an
115—29-7
Hexachlorobenzene
118—74—1
0.0075 mg/kg bw (FAO)
0.28 mg/adult (EPA)
0.0006 mg/kg bw (WHO)
(old value)
0.001 mg/kg bw
(old value)
(NAS)
74 ug/L (EPA) 2(a)
159
ug/
L (
EPA
) 2
(b)
7 2
ng/L
(EPA)
1(a)
7.4 ng/L (EPA) 1(b)
0.
01
ug
/L
(W
HO
)
3(
6)
0.03 mg/
L SNARL-
7day
(NAS) =(C)
0.
22
ug
/L
(E
PA
)
x(
e)
2.
1
pg
/L
(N
AS
)
x(
C.
d)
EPA—PBBT—117574
EPA—PBBl-117392
NAS-DWH vol.
NAS—DWH v01.
NAS-DWH
vol.
I
5
3
Oxychlordane
27304—13—8
0.001 mg/kg bw (WHO) chlordane 4.6
ng/L
chlordane
(E
PA
)
x(
a)
4.8
ng/L
chlordane
(EPA) 1(b)
0.22 pg/L chlordane
(EPA)
1(9)
0.063 mg/L—shOrt term
SNARL(EPA) chlordane 3(d)
0.008 mg/L—long term
SNARL(EPA)
chlordane =(
d)
EPA-PBBl-117384
Pentachlorophenol
87—86—5
0.003 mg/kg bw (NAS)
0.003 mg/kg bw (WHO)
0.03 mg/kg bw (EPA)
0.0
3
mg/
L
(EP
A)
3(f
)
0.021 mg/L-SNAEL (NAS) 3(9)
0.010 mg
/L (WHO)
3(6)
0.002 mg/L (NHW) phenols 3(f)
NAS—DWH V01. 1
WHO—GDWO vol. l
NHW—Can DWG
EPA-PBSl-l17764
Simazine
122—34—9
0.2l5 mg/kg bw (NAS)
1.505 mg/L—SNAEL(NAS) 3(D) NAS—DWH vol. 1
2,4
,5-
Trichlorophenoxy
Acetic Acid
93—76—5
0.1 mg/kg bw (NAS)
0.01 mg/L (NHW)
0.7 mg/L-SNAEL (NAS) 3(b)
NHW—Can DWS
NAS-DWH vol. 1
Trifluralin
1582—09—8
0.1 mg/kg bw (NAS)
0.7 mg/L—SNAEL (NAS) 3(3)
NAS—DNH vol. I
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UPDATE 0F CHEMICALS IN TABLE 7.3 OF THE COMMITTEE'S (1982) ANNUAL REPORT
FOR WHICH THE JURISDICTIONS 0R INTERNATIONAL AGENCIES
HAVE ESTABLISHED ADI VALUES.
AMBIENT 0R DRINKING WATER GUIDELINES, OR THE RISK OF CANCER
CHEMICAL
NAME AND
CAS NUMBER
HALOGENATED
HYDRO
CARBO
NS
Carbon
Tetrac
h10r1d
e
56—
23—
5
ACCEPTABLE DAILY INTAKE (ADI)
4.
0
ug
/L
(E
PA
)
1(
a)
69
.4
ug
/L
(E
PA
)
x(
b)
AMBIENT WATER CRITERIA
DRINKING WATER
EXISTING GUIDELINES
CANCER RISK (10—5)
47.6 ug/L 1(Cvd)
0.003 mg/L tentative
(WHO) 3(6)
14 mg/L-24h SNARL (NAS)
3(
C)
2 mg/L—7day
SNARL (NAS)
3(C)
4.3
pg/L
(EPA)
l(e)
0.2 mg/L— 24
n SNARL (EPA
) 3(0)
0.02 mg/E-10
day SNARL (E
PA) 3(0)
REFERENCE 5
NAS—DWH V01.T
WHO-GDWQ voI.1
NAS—DwH vol.3
(ibid.)
EPA—PBa1—117376
(1§1§-)
EPA-HA/SNARL (draft)
(1911-)
 
1,2—Dich
10roetha
ne
107—06—2
1(
a)
.4 PA
9 ug/L (E ) L(b)
2430 ug/L (EPA)
0.01 mg/L (NNO) 3(a)
9.4
ug/
L (
EPA
)
1(8
)
WHO—GONG v01.)
EPA—PBBT-TT7400
(101d.)
1,2—Dibr
omoethan
e
106-93—4
0.5
pg/L
(NAS
) X
IC'G
)
NAS—DNH
voT.3
Hexa
chlo
roet
hane
67—7
2-1
1,2-01ch
10roethe
ne
540—59—0
TrichToroethene
79—01-6
 
1(a)
19 /L EPA
pg
(
) 1(b)
87.4 ug/L (EPA)
27
ug
/L
(E
PA
)
1(
a)
807
ug/
L
(EP
A)
x(b
)
24
ug/
L (
EPA
)
1(9
)
4 mg/L —24
h SNARL (EPA
) 3(a)
0.4 mg/E
—10 day
SNARE (E
PA) =(d)
0.03
mg/L
tenta
tive
(WHO)
3(6)
105 mg
/E-24
h SNAR
E (NAS
) =(C)
1s m
g/L-
7day
SNAR
E (N
AS)
3(6)
28 u
g/L
(EPA)
1(8)
15
.1
5
ug/
L
(NA
S)
x(c
,d)
  
EPA—PBa1—117400
(191
1.)
EPA HA/SNARL (draft)
(1911-)
NAS-DWH
v01. 5
WHO-GDWQ vol.T
NAS—DWH voT.3
(1919.)
EPA P881—11787T
(ibid.)
NAS-DWH v01.5
 
cont
inue
d
 
UPDA
TE 0
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EMIC
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IN T
ABLE
7.3
OF T
HE C
OMMI
TTEE
'S (
1982)
ANNU
AL R
EPOR
T
FOR W
HICH
THE J
URISD
ICTIO
NS OR
INTER
NATIO
NAL A
GENCI
ES
HAVE E
STABLI
SHED A
DI VAL
UES,
AMBIE
NT 0R
DRINK
ING W
ATER
GUIDE
LINES
, OR
THE R
ISK O
F CAN
CER
CHEMI
CAL N
AME A
ND
I
DRINK
ING W
ATER
CAS NU
MBER
ACCEPT
ABLE D
AILY I
NTAKE
(ADI)
AMBIEN
T NATE
R CRIT
ERIA
EXISTI
NG GUI
DELINE
S
CANCER
RISK (
10")
REFERE
NCE 5
Tetrac
h1oroe
thene
10 ug/
L (NHO
) "a7
tentat
ive
WHO—GD
WQ vo
1.1
127—1
8-4
172 m
g/L-2
4h SN
ARL (
NAS)
=(C)
35.7
ug/L
(NAS)
L(C'd
)
NAS—DwH
vo1.3
24.5
mg/L
—7da
y SN
ARL
(NAS)
3(C)
8.8
ug/L
(EPA)
1(8)
(igig
.)
8.0 ug
/L (EP
A) x(a
)
‘
EPA—PB
a1—117
830
885 u
g/L (
EPA)
1(b)
(igig
.)
2.30
mg/L
—24h
SNAR
L (E
PA)
=(d)
EPA—
HA/S
NARL
0.1
75
mg/
L—1
0 d
ay
SNA
RL
(EPA
)
=(d)
(191
9.)
0.0
2
mg/
L—1
ong
ter
m
SNAR
L
(EPA)
=(d)
(ibid
)
 
Viny1
Ch1or
ide
20 ug
/L (E
PA) I
IPF
20 ug
/L (E
PA) l
(e)
EPA-P
BS1—1
17889
75—01—
4
5250 n
g/L (E
PA) 1(
b)
(ibid.)
10.6
ug/L
(NAS)
l(ad)
NAS—D
NH v0
1. 1
viny1
Bromi
de
See S
ectio
n 1.6
.2
593—6
0—2
of th
is re
port.
3—Ch1
oro-1
~Prop
ene
See S
ectio
n 1.6
.2
107—0
5—1
of th
is re
port.
2,3—D
ich1o
robut
adien
e
See S
ectio
n 1.6
.2
1653—
19—6
of th
is re
port.
Hexac
h1oro
butad
iene
4.5 u
g/L (
EPA)
1(a)
4.5 p
g/L (
EPA)
1(9)
EPA—P
B81-1
17640
87—68
-3
500 u
g/L (
EPA)
x(b)
(ib10
.)
1,2—D
ich1o
roben
zene
0.3 u
g/L (
WHO)
3(1)
wH0-0
0w0
v01.1
95—50
-1
0.3 m
g/L—t
entat
ive
chron
ic
SNARL
(NAS)
3(C)
NAS—o
wH
vo1.5
400
ug/L
(EPA)
216)
EPA—
P881
—117
509
2600
pg/L
(EPA)
2(b)
(ibid
.)
1,3—D
ich1o
roben
zene
400 p
g/L (
EPA)
2(a)
EPA-P
881—1
17509
541—1
3-1
2600
ug/L
(EPA)
2<b)
(ibid
.)
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HE C
OMMI
TTEE
'S
(198
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EPOR
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RISD
ICTI
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HED
ADI
VALU
ES,
AMBIE
NT OR
DRINK
ING W
ATER
GUIDE
LINES
, OR
THE R
ISK O
F CAN
CER
CHE
MIC
AL
NAM
E
AND
‘
DRI
NKI
NG
WAT
ER
CAs
NUM
BER
ACC
EPT
ABL
E D
AIL
Y I
NTA
KE
(ADI
)
AMB
IEN
T w
ATE
R C
RIT
ERI
A EXI
STI
NG
GUI
DEL
INE
S
CAN
CER
RIS
K (
10—
5)
1,4—
Dich
1oro
benz
ene
0.01
4—0.
0014
mg/k
g b
w (
WHO)
0.1
ug/L
(WHO
) 3
(T)
106—
46-7
0.01
34
mg/k
g b
w
(NAS
)
0.09
4 mg
/L
1ong
—ter
m SN
ARL
(NAS)
40
0
pg
/L
(E
PA
)
2(
a)
26
00
ug
/L
(E
PA
)
2(
b)
«He
xac
h1o
roc
yc1
ohe
xan
e
22
ng/
L (
EPA
)
lIa
)
31
9—
84
—6
0.
03
1
ug
/L
(E
PA
)
AIE
)
74
ng
/L
(E
PA
)
10
3)
4.5
pg/
L (
NAS)
1(Cv
d)
0.001
mg/kg
bw (F
AD/WH
O)
3.5 m
g/L 2
4h SN
ARL (
NAS)
Chlo
rina
ted
Naph
tha1
enes
Bro
min
ate
d B
iph
eny
1s
Ch1
ori
nat
ed
Ter
phe
ny1
s
ARD
MAT
IC
HYD
ROC
ARB
ONS
Eth
y1b
enz
ene
100-
41—4
 
1.
4
mg
/L
(E
PA
)
2(
a)
3.2
8 m
g/L
(EPA
) 2
(b)
Sty
ren
e
100-
42-5
0.133
mg/kg
bw (N
AS) 0
.9
mg/
L—S
NAE
L
(NA
S)
31D
)
0.
04
mg
/k
g
bw
(W
HO
)
P(
a.
b,
)
12
5
mg
/L
—N
EL
(N
H0
)
3(
9)
.
Be
nz
o(
a)
py
re
ne
0.0)
ug/
L (
WHO)
=(a7
so—
az-
a
28.0
ng/L
carc
inog
enic
PAH
(EPA)
1(a)
311.0
ng/L c
arcino
genic
PAH
(EP
A)
1(b
)
0.
03
pg
/L
(E
PA
)
1(
9)
Chry
sene
28.0 n
g/L ca
rcinog
enic P
AH
218—
01-9
(EP
A)
l(a
)
311.0
ng/L c
arcino
genic
PAH
(EP
A)
1(b
)
Dibenz
(a.h)a
nthrac
ene
28.0 n
g/L ca
rcinog
enic
53—70—
3
PAH (E
PA) 1(
a)
_ .
.
311.0
ng/L c
arcino
genic
‘
PAH (EPA
) 1(b)
Benzo(b)
f1uorant
hene
28.0 ng/L ca
rcinogenic
205-99—2
PAH (EPA) 1(a)
311.0 ng/L c
arcinogenic
PAH (E
PA) 1(
b)
REFER
ENCE
5
WHO-GD
NQ v0
1.1
(ibid.)
NAS—DNH vo1.5
EPA—
PB81
—117
509
(ibi
d.)
EPA-
PBB1
—117
657°
(101d.)
NAS‘DN
H v01.
1
NAS~DN
H v01.
3
 
See
Sec
tio
n 1
.6.
2 o
f
thi
s r
epo
rt.
See S
ectio
n 1.6
.2 of
this
repor
t.
See S
ectio
n 1.6
.2 of
thi
s r
epo
rt.
EPA—PBBT
—117590‘
(iQL
Q-)
NAS—DW
H vo1
.1
WHO-EF
AC—198
4
WHO—
GDNQ
v01.
1
EPA—
P881
—117
806
(ibid.)
(ibi
d.)
(iEiQ-)
 
 UPDATE OF CHEMICALS IN
TABLE 7.3 OF THE COMMIT
TEE'S (1982) ANNUAL REP
ORT
FOR WHICH THE JURISDICTIONS OR INTERNATIONAL AGENCIES
HAVE E
STABLI
SHED A
DI VAL
UES,
AMBIENT OR DRINKING WAT
ER GUIDELINES, OR THE R
ISK OF CANCER
CHEMICAL
NAME AND
CAS
NUM
BER
DRINKI
NG WAT
ER
ACCEPTABLE
DAILY INTAKE
(ADI) AMB
IENT WATER
CRITERIA E
XISTING GUID
ELINES
CANCER RISK
(10")
Benzo(j)f1uoranthene
28.0 ng/L carcinogenic PAH
205-82-3 (EPA) 1(a)
311.0 ng/L carcinogenic PAH
(EPA)
1(b>
PHE
NOL
S
Creso1
(o—.m—.D-)
1319
-77-
3
 
2,4
,5-
Trich1oropheno1 7 mg/kg (EPA)
2.6 mg/L (EPA) 2(C’d)
95—95-4
1.0 pg/L (EPA) 2(9’d)
REFERENCE
5
See Section 1.6.4
of this report.
EPA-P881—117434
(ibid.)
2,4,6—Trich1oropheno1
10 pg/L (WHO) 3‘3)
aa—oe—z 0.1 ug/L (WHO) 3(avf)
' 17.5 mg/L—24h SNARL (NAS) 3(6)
2.5 mg/L—7da
y SNARL (NAS
) 3(6)
12 ug/L (EPA) 1(6)
36 ug/L (EPA) 1(b)
ETH
ERS
1,4—Dioxane
123—
91-1
ACIDS AND ESTERS
Phtha1ic acid
diisobuty1ester
84—69-5
0.11 mg/kg bw (NAS) 0.77 mg/L SNAEL (NAS) 3(b)
WHO—GDWQ vo1.1
(ibid.)
NASvDWH vo1.4
(ibid.)
EPA—PB
a1—111
434
(111.4.)
 
See Section 1.6.5
of this report
NAS—DW
H V01.
1
Phtha1ic acid
di(2—etny1hexy1)
ester
0.6 mg/kg bw (NAS)
117—
81—7
0.5 mg/kg bw (EPA)
14.8 mg/L (EPA) 2(a)
4.2 mg/L—SNAEL (NAS) 3(b>
EPA—P881—117780
NASvDWH V01.1
MISCELLANEOUS
'
Ani
lin
e
62-53-3
Azobenzene » .
103-33—3
3,3-Dich1onobenzidine
0.1 ug/L (EPA) 1131
91-94—1
0.2 pg/L (EPA) 1(a)
Nicke1
13.4 ug/L (EPA) 2(a)
1440—02-0
100 pg/L (EPA) 2<b)
See Section 1.6.7 of
this report.
See Section 1.6.7 of
this report.
EPA-PBBT-TTTSTT
(ibid.)
EPA~PB
B1~117
71S
(ibid.)
 FO
OT
NO
TE
S
—
Ta
ble
l.l:
 
1.
canc
er
0
1(a)
1(b)
1(C)
1(
d)
1(8)
 
2(a)
2(b)
2(
c)
2(d)
unaccept
3(a)
3(b)
3(
C)
3(d)
3(
e)
3(f)
3(9)
4(
a)
4(
b)
Refe
renc
EP
A—
PB
S
EPA—
HA/S
NAS
—DH
H
NHw
—Ca
n
HHO~
EFAC
WHO-
GDWQ
 
f 10".
Value
s bas
ed
Value
s bas
ed
Value
s bas
ed
Value
s bas
ed
Value
s bas
ed
up
on
upon
up
on
u
p
o
n
up
on
Canc
er r
isk
(for
a 70
kg p
erso
n)—
base
d on
a ri
sk a
sses
smen
t, i
.e.,
Values a
re the 9
5% upper
confiden
ce limit
.
expos
ure t
o
exp
osu
re
to
exp
osu
re
to
a c
omp
osi
te
exp
osu
re
to
Cri
ter
ia
doc
ume
nts
.
‘
2 li
tres
cont
amin
ated
wate
r an
d 6.
5 g
cont
amin
ated
fish
and
shel
lfis
h pe
r da
y.
6.5 g
conta
minat
ed fi
sh an
d she
llfis
h onl
y per
day.
2 litr
es con
tamina
ted wa
ter on
ly per
day.
numbe
r (me
an of
risk
estim
ates)
devel
oped
from
anima
l dat
a.
that
conc
entr
atio
n of
an a
gent
in w
ater
esti
mate
d to
caus
e a
n i
ncre
ased
risk
of
2 li
tres
cont
amin
ated
wate
r on
ly
per
day
and
calc
ulat
ed
from
data
publ
ishe
d i
n U.
S. E
PA A
mbie
nt W
ater
Qual
ity
Value
s bas
ed up
on ex
posur
e to
2 lit
res c
ontam
inate
d wat
er an
d 6.5
g con
tamin
ated
fish
and s
hellf
ish p
er da
y.
Value
s bas
ed up
on ex
posur
e to
6.5 g
conta
minat
ed fi
sh an
d she
llfis
h onl
y per
day.
Value
s bas
ed up
on ex
posur
e to
2 lit
res c
ontam
inate
d wat
er on
ly pe
r day
.
Criter
ia bas
ed upo
n orga
nolept
ic pro
pertie
s only
.
abl
e.
WHO —
SNA
EL
—
SNARL —
SNA
RL
—
MAC
—
(NAS
—der
ived
) —
assumes
a weight
of 60 kg
for an a
dult.
sugge
sted
no ad
verse
effec
t lev
el -
based
on co
nsump
tion
of 2
L dri
nking
water
per d
ay by
a 70
kg ad
ult.
sugg
este
d no
adve
rse
resp
onse
leve
l b
ased
on c
onsu
mpti
on o
f 2L
drin
king
wate
r p
er d
ay
by a
70 k
g ad
ult.
(EPA
—der
ived
) —
sugg
este
d no
adve
rse
resp
onse
level
base
d on
cons
umpt
ion
of lL
drin
king
wate
r pe
r da
y by
a lo
kg
(NHw-derived
) — maximum
allowable co
ncentration.
Criteria bas
ed on organo
leptic prope
rties only.
NEL
-
ADI
— Ac
cept
able
Dail
y In
take
:
no effect le
vel set by W
HO — similar
to no observ
ed effect l
evel.
expressed as a maximum
tolerable daily intake.
prov
isio
nal
only.
es:
eries —
NARL -
DWS
-
See
U.S
. E
PA
Err
ata
She
et
for
:
(a) aHex
aclorocy
clohexan
e: Ambie
nt Water
Quality
Document
s.
(b) E
thylb
enzen
e: Am
bient
Water
Quali
ty Do
cumen
ts.
US EPA A
mbient D
rinking
water Qu
ality Cr
iteria D
ocuments
. (Repor
t locato
r number
).
Suggested No
Adverse Resp
onse Level —
from Hazard
Assessment d
ocuments.
- National Academy of Science — Drinking
National Health and Welfare - Canadian
— world Health Organization ~ Evaluation
Joint FAD/WHO Expert Committee on Food
— World Health Organization - Guidelines
Wate
r an
d He
alth
.
Drink
ing W
ater
Guide
lines
. 197
8.
of
Cer
tai
n F
ood
Add
iti
ves
and
Con
tam
ina
nts
— T
wen
ty—
eig
hth
Rep
ort
of
the
Addi
tive
s.
Tech
nica
l R
epor
t Se
ries
710,
l984
.
for
Dri
nki
ng
Wat
er
Qua
lit
y,
Vol
ume
l.
Rec
omm
end
ati
ons
,
198
4.
Ambi
ent
wate
r cr
iter
ia p
rovi
de m
axim
um c
once
ntra
tion
s of
agen
ts i
n am
bien
t wa
ter,
abov
e wh
ich
heal
th c
onse
quen
ces
may
be u
nacc
epta
ble.
Drin
king
wate
r gu
idel
ines
prov
ide
maxi
mum
conc
entr
atio
ns o
f ag
ents
in f
inis
hed
drin
king
water
, ab
ove
whic
h he
alth
cons
eque
nces
may
be
chi
ld.
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In the case of carcinogens,
found wide acceptance.
of
risk
tha
n i
t i
s t
o e
sti
mat
e t
he
ADI
for
a c
arc
ino
gen
.
the concept of a 'threshold' has not
It is now more common to estimate the level
Estimation
of
ris
k
inv
olv
es
dev
elo
pme
nt
of
sui
tab
le
dos
e-r
esp
ons
e
dat
a
and
ext
rap
ola
tio
n
fro
m
the
obs
erv
ed
dos
e—r
esp
ons
e
rel
ati
ons
hip
to
the
dose
expe
cted
to o
ccur
in s
peci
fic
expo
sure
situ
atio
ns.
A nu
mber
of
math
emat
ical
mode
ls
may
also
be
used
to
esti
mate
the
dose
that
is
expe
cted
to b
e as
soci
ated
with
a sp
ecif
ic
leve
l of
risk
(pro
babi
lity
)
of
an
adv
ers
e
hea
lth
out
com
e.
Ris
k
lev
els
of
l0'5
,
l0“
and
l0"7
have
been
deve
lope
d b
y a
numb
er
of
agen
cies
for
regu
lato
ry
purp
oses
.
The
use
of
an
unce
rtai
nty
fact
or
(500
0)
appl
ied
to
a
minimum effect level, has also been suggested.
For
esti
mati
ons
of
indi
vidu
al
risk
,
addi
tion
al
info
rmat
ion
on
exposure from all sources, i.e. food, water and air is needed.
The management of that risk must take into account:
° estimates of consumption of the food (identity, portion,
quantity, frequency);
the level at which analytical methodologies can detect, measure
and confirm the presence and identity of contaminant; and
° the anticipated social and economic impact.
Establishment of Interim Maximum Daily Exposure Limits
The major thrust of the Committee's exercise has been to identify
those chemicals which could be a cause for concern to human health
because of their toxicity and their levels in lake water or in fish
in specific areas. To accomplish this objective, the Committee has,
derived interim maximum daily exposure limits for exposure from all
sources by using existing values for 'risk levels' (formerly VSD)
and ADI, or by applying uncertainty factors to
no—observed-adverse-effect levels (NOAEL) when risk levels and ADI
values were not available.
The Committee applied the following criteria when developing interim
maximum daily exposure limits:
° when several risk assessment values were available, the
Committee selected the most conservative assessment unless that
assessment was old, had been updated or new data were available
upon which a reassessment could be based.
° The risk level used was l0‘5, i.e.
one in one hundred thousand.
an excess cancer risk of
Interim limits are provided for 70 kg adults. When an average
adult body weight of 60 kg was used by an agency to develop a
risk number (e.g. WHO), this has been noted but no conversion
factor applied.
Due to the inherent uncertainty in estimating 'risk levels' and
ADI values, the interim limits provided have only been expressed
to two significant figures.
8
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It should be understood that these interim limits are subject to
revision as new information becomes available.
Furthermore, these
interim limits are not intended to replace existing standards or
guidelines either for adults or specific subpopulations at risk, e.g.
children, ethnic groups, women bearing or nursing children, etc.
l.4 Establishment of Exposure Levels of Concern
I
The Committee has used the following assumptions to determine human
exposure to chemicals found in fish and water as reported in the
Great Lakes basin (Table l.l):
consumption of 200 9 fish per adult per week;
consumption of 2.0 L water per adult per day;
adults weigh 70 kg.
In this report, the Committee has chosen l/lOth of the interim
maximum daily exposure limit as an exposure level of concern, in part
because, for many chemicals, intake from other sources (i.e. other
foodstuffs, consumed liquid and air) may be significant and to allow
for more stringent regulation by the jurisdictions in protecting
sensitive subgroups or populations with higher-than—average exposure.
If human exposure to a chemical (from consumption of water or fish)
at any time or location, exceeds this exposure level of concern, the
jurisdictions should immediately:
0
determine the current concentrations of the chemical in water
and fish in the area of the Great Lakes basin which has shown
this contamination and other areas that may be similarly
contaminated;
estimate the total exposure for residents of the area(s) from
all sources;
evaluate the need for action to control reduce
exposure, or obtain additional toxicology data.
sources,
The application of drinking water guidelines to contaminant levels in
ambient water in the Great Lakes basin may be viewed by some as
unduly conservative. These ambient waters serve, however, as a
source of drinking water for a large population and most of the
chemicals
considered here are not specifically removed by
conventional water treatment unless they are bound to particulates
that are removed by chemically assisted filtration.
While U.S. EPA
Ambient Water Criteria have not been used directly by the Committee
in this assessment, they are provided when available in Table 1.1 and
can be used as an additional measure of concern for the safety of
surface waters in the basin.
The risk assessments provided in these
criteria documents, however, have been used because they can be
applied directly to the Committee's task.
     
 l
.5
Evaluation of Exposure Data — Sources of Information
As mentioned above, the chemicals evaluated by the Committee 'were
listed in Table 7.3 of the l982 Annual Report of the Committee. To
these, the Committee has now added the pesticides alachlor, simazine
and trifluralin, which had been grouped with compounds with
insufficient toxicity data when such data were, in fact, available.
Until one year ago the Committee obtained information on the kind and
quantities of chemical contaminants in the Great Lakes basin from
Appendix E ‘to the l978 Great. Lakes Water Quality Board Report. In
Appendix E, however, quantitative data on many of the newly
discovered chemicals which are of principal interest to the Committee
are limited and spotty and sometimes unverified. To be able to
estimate the actual health hazard from these chemicals, the Committee
requested that the jurisdictions provide additional and specific
monitoring data suitable for use in the health hazard assessment
process.
While we are not aware of the supplied by the jurisdictions
specifically for this purpose, some additional information on the
distribution of chemicals listed in Table 7.3 in various
environmental media and geographical locations is contained in the
1983 "Inventory of Chemical Substances Identified in the Great Lakes
Ecosystem" which was prepared by IJC staff. This listing, like its
l978 predecessor, is a compilation of data from many studies which
were conducted for a variety of purposes; it cannot substitute for a
systematic search for the compounds named in Table 7.3. In the l983
Inventory, however, greater emphasis is placed on quantitative data
and more accurate documentation of data sources is cited.
Frequently, mean and median values and concentration ranges
encountered are given. The l983 Inventory, however, is not an
extension of Appendix E because it does not repeat information
contained in Appendix E and because not all studies or surveys were
continuations of earlier efforts. Therefore, if several chemicals
listed in Table 7.3 of the l978 Appendix E are not listed in the l983
Inventory this does not imply that these chemicals have disappeared
from the Great Lakes basin ecosystem.
Chlorinated organic solvents and their breakdown products (e.g.
carbon tetrachloride, l,2—Dichloroethane, l,2—Dichloroethene,
trichloroethene, tetrachloroethene, vinyl chloride) have been found
in an increasing number of locations associated with historical waste
disposal sites within the Great Lakes basin. Exposure to these
chemicals gig groundwater may be more significant than exposure 11;
surface water and should be carefully monitored.
The Committee also realizes that the information in both the l978
Appendix E and the 1983 Inventory merely indicate that contamination
may have existed at some time in the past in some location(s).
Whether the contamination ever existed, still exists, has increased
10
 or diminished, or has become more widespread or more iocaiized,
remains to be determined. The Committee does show, however, the first
application of a methodoiogy by which the Commission, using current
monitoring data, may in the future aiert the jurisdictions to
potential probiem areas.
   
 1.6 Evaluation of Chemicals
l .6.1
Mm
Alachlor
(2—chloro—2'6'—diethyl-N—(methyloxylmethyl)-acetanilide)
(CAS l5972~60‘8)
The
U.S.
National
Academy
of
Sciences
(NAS)
has
published an ADI of 0.1 mg/kg—bw/day*.
Their suggested
no—adverse—effects
level
for alachlor in drinking water
is 0.7 mg/L based on drinking water contributing 20% of
the total intake.
Health and Welfare Canada (l984) has
recently announced an interim drinking water
guideline
of
5 ug/L.
Based on the same assumed contribution of
drinking
water
to
total
intake
as
given
by
the
WHO,
adult intake should not exceed 0.5 mg/day.
Alachlor is a
pesticide
used primarily
in the
Lake Erie
and
Lake
Ontario
basins.
It
has
been
found
in
tributaries
of
Lakes
Ontario,
Erie,
St.
Clair and
Huron
in
concentrations
which
are
mostly
below
1
pg/L
but
occasionally,
particularly
in
the
Sandusky
and
Maumee
River
basins,
has
reached
mean
concentrations
of
l,
10
and
even
lOO
pg/L
(l983
Inventory,
Ref.
no.
l24).
Alachlor has not been reported in fish.
°
The
Committee
concludes
that
the
levels
of
alachlor
reported
in
surface
water
of
some
river
basins
are
at
a
level
of
concern
for
human
health.
Further
surveillance
and
assessment
in
these
areas
are
warranted.
The
Committee
recommends
an
interim
maximum daily
exposure
limit
of
0.5 mg/adult.
Background Material:
Health
and
Welfare
Canada,
l984.
Canadian
Drinking
Water Guidelines. HWC, Ottawa, ON.
National
Academy
of
Sciences,
l977.
Drinking
Water
and
Health. Vol. 1. Washington, D.C.
*Acceptable daily intake
kilogram body weight per day.
(ADI) in milligrams per
12
Endosulfan (CAS ll5-29-7)
Both the FAD/WHO and the U.S. EPA have established ADI
values forthis chemical. For a 70 kg adult, these ADI
values are 0.53 mg/day (FAO) and 0.28 mg/day (EPA),
respectively.
This pesticide has been reported, over the years, in
numerous analysesof ambient water and rain in large
parts of the Great Lakes basin. It appears, however,
that concentrations are decreasing (1978 Appendix E vs.
l983 Inventory). Endosulfan has not been reported in
fish.
° Reported concentrations in water are below a level
of concern for human health, nevertheless, monitoring
for this compound should continue. The Committee
recommends an interim maximum daily exposure limit of
280 pg/adult based on the slightly more
conservative EPA value.
Background Material:
U.S. Environmental Protection Agency, 1980. Ambient
Water Quality Criteria for Endosulfan. U.S. EPA,
Washington, D.C.
13
   
Hexachlorobenzene (HCB) (CAS 118—74—1).
The WHO originally issued a conditional ADI for HCB of
0.6 ug/kg-bw/day and the NAS (1977) an ADI of 1
ug/kg—bw/day based on subchronic exposures of rats and
data obtained from accidental human exposures. HCB has
since been shown to be a potent hepatocarcinogen and
recently, risk assessments have been applied to cancer
bioassay data from mouse and hampster studies. The WHO
(1984) has estimated an increased lifetime cancer risk
of 10‘5 from exposure to drinking water containing
0.01 ug/L (60 kg adult consuming 2L/d). The NAS
(1983) assessment indicates that a similar risk
(10‘s) is likely to exist at 2.7 ug/L (70 kg adult
consuming 2L/d). Published risk assessment data of the
U.S. EPA can be used to calculate a 10‘5 increased
cancer risk at 0.22 ug/L. The Committee recommends an
interim maximum daily exposure limit of 0.02 pg/adult,
based on the most conservative WHOassessment.
This contaminant is found extensively in water and fish
in the Great Lakes. The highest concentrations most
recently observed in fish are 0.03 mg/kg in northern
Lake Huron (1983 Inventory, Refs. nos. 2,37,91), 0.11
mg/kg and 0.23 mg/kg in eastern Lake Ontario (Oswego and
Cape Vincent, 1983 Inventory, Ref. no. 37) and 0.03
mg/kg (southern Lake Michigan, 1983 Inventory, Ref. no.
28). Concentrations in most open lake waters are at or
below l ng/L; however, mean concentrations in parts of
the Niagara River, Lake Ontario and tributaries to Lake
Superior have reached 20, 27 and 15 ng/L, respectively
(1983 Inventory, Ref. 2 and 150).
° The concentrations of HCB reported in fish and water
are at a level of concern for human health. The
Committee recommends careful evaluation of the levels
in these areas.
Background Material:
National Academy of Sciences, 1977. Drinking Water and
Health. Vol. 1. Washington, D.C.
National Academy of Sciences, 1983. Drinking Water and
Health. Vol. 5. NAS, Washington, D.C.
U.S. Environmental Protection Agency, 1980. Ambient
Water Quality Criteria for Hexachlorobenzene. U.S.
EPA, Washington, D.C.
World Health Organization, 1984. Guidelines for Drinking
Water Quality, Vol. 1. WHO, Geneva.
l4
Oxychlordane (CAS 27304—13—8)
This metabolite of the pesticide chlordane has not been
rigorously tested for its chronic toxicity; however, it
is known to be more acutely toxic than its parent
compound. Chlordane is a hepatocarcinogen in mice.
Past ADI (WHO) and SNARL (U.S. EPA) values were based on
uncertainty factors before the carcinogenicity of
chlordane was established. Values for concentrations in
drinking water that are associated with an increased
lifetime cancer risk of l0'5 can be calculated from
published U.S. EPA data at 0.22 ug/L.
Oxychlordane concentrations have been determined in
numerous fish samples. The highest concentrations were
found in fish from the central and southern basins of
Lake Michigan and the open waters of Lake Superior (0.l
mg/kg, 1978 Appendix E). Other mean values from a
series of measurements from fish in Lake Superior,
northern Lake Michigan and western Lake Ontario are
similar (0.02 to 0.l mg/kg, 1983 Inventory, Ref. no. 28).
  
° Reported concentrations in fish are at a level of
concern for human health. Further surveillance and
assessment is warranted in these areas. The
Committee recommends an interim maximum daily
exposure limit of 0.44 pg oxychlordane/adult, based
on the U.S. EPA risk assessment for chlordane.
Background Material:
U.S. Environmental Protection Agency, l980. Ambient
Water Quality Criteria for Chlordane. U.S. EPA,
Washington, D.C.
U.S. Environmental Protection Agency, l98l (Draft).
Health Advisory, U.S. EPA, Washington, D.C.
 
P e n t a c h l o r o p h e n o l ( P C P ) ( C A S 8 7 - 8 6 — 5 ) .
P e n t a c h l o r o p h e n o l h a s s y s t e m i c e f f e c t s o n k i d n e y a n d
l i v e r a n d h a s b e e n f o u n d t o b e e m b r y o t o x i c b u t n o t
t e r a t o g e n i c i n a n i m a l e x p e r i m e n t s . C a r c i n o g e n i c i t y
s t u d i e s h a v e n o t i n d i c a t e d t h a t P C P i s a c a r c i n o g e n ;
h o w e v e r , i t i s f r e q u e n t l y c o n t a m i n a t e d w i t h h i g h e r
c h l o r i n a t e d ( C 2 6 _ B ) d i b e n z o — p - d i o x i n s a n d
d i b e n z o f u r a n s . B o t h t h e W H O a n d t h e N A S h a v e s e t a n A D I
o f 3 u g / k g — b w / d a y ( 1 9 8 4 ) . M o s t d r i n k i n g w a t e r
g u i d e l i n e s f o r p h e n o l s a r e b a s e d o n a e s t h e t i c f a c t o r s
( u n a c c e p t a b l e t a s t e a n d o d o u r ) . T h e c u r r e n t W H O
g u i d e l i n e i s 1 0 p g / L .
T h e h i g h e s t r e p o r t e d c o n c e n t r a t i o n s o f p e n t a c h l o r o p h e n o l
i n t h e t w o l i s t i n g s f o r t h e G r e a t L a k e s b a s i n w e r e 8 . 5
u g / L i n t h e l o w e r N i a g a r a R i v e r i n 1 9 7 9 , ( 1 9 8 3
I n v e n t o r y , R e f . n o . 2 7 ) a n d 1 5 5 u g / k g i n y e l l o w p e r c h
a n d 2 6 0 u g / k g i n b r o w n b u l l h e a d c a u g h t i n 1 9 7 8 i n t h e
B a y o f Q u i n t e , L a k e O n t a r i o ( F o x a n d J o s h i , 1 9 8 4 ) .
° T h e c o n c e n t r a t i o n s r e p o r t e d i n t h e t w o i n v e n t o r i e s
a r e j u s t b e l o w a l e v e l o f c o n c e r n f o r h u m a n h e a l t h .
H o w e v e r , t h i s c o m p o u n d i s s t i l l w i d e l y u s e d a n d
c o n t i n u e d s u r v e i l l a n c e i s d e s i r a b l e . F u r t h e r m o r e ,
P C P l e v e l s m a y s e r v e a s a u s e f u l i n d i c a t o r o f
c o n t a m i n a t i o n w i t h c h l o r i n a t e d d i b e n z o — p — d i o x i n s a n d
d i b e n z o f u r a n s . T h e C o m m i t t e e r e c o m m e n d s a n i n t e r i m
m a x i m u m d a i l y e x p o s u r e l i m i t o f 0 . 2 1 m g / a d u l t b a s e d
o n t h e W H O a n d N A S A D I v a l u e s .
B a c k g r o u n d M a t e r i a l :
F o x , M . E . a n d S . R . J o s h i , 1 9 8 4 . J . G r e a t L a k e s R e s .
1 0 : 1 9 0 - 1 9 6 .
N a t i o n a l A c a d e m y o f S c i e n c e s , 1 9 7 7 . D r i n k i n g W a t e r a n d
H e a l t h . V o l . 1 . W a s h i n g t o n , D . C .
U . S . E n v i r o n m e n t a l P r o t e c t i o n A g e n c y , 1 9 8 0 . A m b i e n t
W a t e r Q u a l i t y C r i t e r i a f o r P e n t a c h l o r o p h e n o l . U . S .
E P A , W a s h i n g t o n , D . C .
W o r l d H e a l t h O r g a n i z a t i o n , 1 9 8 4 . G u i d e l i n e s f o r D r i n k i n g
W a t e r Q u a l i t y , V o l . 1 . W H O , G e n e v a .
1 6
S i m a z i n e ( C A S 1 2 2 — 3 4 — 9 ) .
( 2 — c h l o r o — 4 , 6 — b i s ( e t h y l a m i n o ) - S — t r i a z i n e )
T h e N A S h a s p u b l i s h e d a n A D I f o r S i m a z i n e o f 0 . 2 1 5
m g / k g — b w / d a y . B a s e d o n 2 L o f w a t e r p e r d a y a n d 2 0 % o f
t h e d a i l y i n t a k e o f S i m a z i n e f r o m w a t e r , t h e s u g g e s t e d
n o — a d v e r s e — e f f e c t l e v e l f o r a n a d u l t i s 1 . 5 0 5 m g / L ( N A S ) .
T h e c o n c e n t r a t i o n s o f t h i s p e s t i c i d e i n w a t e r h a v e b e e n
e x t e n s i v e l y s t u d i e d t h r o u g h o u t t h e b a s i n . A c c o r d i n g t o
t h e 1 9 8 3 I n v e n t o r y , m o r e t h a n h a l f t h e s a m p l e s t a k e n i n
t r i b u t a r i e s t o s e v e r a l o f t h e l a k e s s h o w e d m e a s u r a b l e
c o n c e n t r a t i o n s . E x c e p t f o r o n e i s o l a t e d m e a s u r e m e n t o f
1 0 p g / L , t h e v a l u e s a r e b e l o w 2 u g / L a n d m o s t l y
b e t w e e n 0 . 2 a n d 0 . 0 2 p g / L . S i m a z i n e h a s n o t b e e n
r e p o r t e d i n f i s h .
° T h e c o n c e n t r a t i o n s o f S i m a z i n e r e p o r t e d i n w a t e r i n
t h e 1 9 8 3 I n v e n t o r y a r e n o t a t a l e v e l o f c o n c e r n f o r
h u m a n h e a l t h . T h e C o m m i t t e e r e c o m m e n d s a n i n t e r i m
m a x i m u m d a i l y e x p o s u r e l i m i t o f 1 5 m g / a d u l t b a s e d o n
t h e A D I o f t h e N A S .
B a c k g r o u n d M a t e r i a l :
N a t i o n a l A c a d e m y o f S c i e n c e s , 1 9 7 7 . D r i n k i n g W a t e r a n d
H e a l t h . V o l . 1 . W a s h i n g t o n , D . C .
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a / a / a — t r i f l u o r o — 2 , 6 — d i n i t r o — N , N — d i p r o p y l ﬂ p — t o l u i d i n e )
( C A S l 5 8 2 — 0 9 ~ 8 )
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 H a l o g e n a t e d H y d r o c a r b o n s
C a r b o n t e t r a c h l o r i d e ( C A S 5 6 — 2 3 - 5 )
C a r b o n t e t r a c h l o r i d e c a u s e s l i v e r c a n c e r i n s e v e r a l r o d e n t
s p e c i e s . H e p a t o m a s h a v e b e e n r e p o r t e d i n h a m s t e r s a t
e x p o s u r e s o f 1 0 m g / k g — b w / d a y . T h i s l e v e l h a d p r e v i o u s l y b e e n
i d e n t i f i e d b y A l u m o t , g t 1 1 . , ( 1 9 7 6 , i n C R C , 1 9 8 0 ) a s t h e
l o w e s t n o — o b s e r v e d - e f f e c t l e v e l i n a 2 — y e a r r a t s t u d y . T h e
N A S h a s p u b l i s h e d a v a l u e o f 9 7 p g / d a y f o r a n a d u l t a s
e q u i v a l e n t t o a n i n c r e a s e d c a n c e r r i s k o f 1 0 ‘ 5 . A
s i m i l a r r i s k c a n b e c a l c u l a t e d f r o m p u b l i s h e d U . S . E P A d a t a
a t 8 . 6 u g / d a y . T h e W H O h a s s e t a t e n t a t i v e d r i n k i n g w a t e r
g u i d e l i n e o f 3 p g / L , b a s e d o n c a r c i n o g e n i c i t y d a t a f o r m i c e .
C a r b o n t e t r a c h l o r i d e h a s b e e n d e t e c t e d a t a c o n c e n t r a t i o n o f
4 7 n g / L i n L a k e E r i e ( 1 9 7 8 A p p e n d i x E ) a n d a t c o n c e n t r a t i o n s
u p t o 1 8 n g / L i n t h e l o w e r N i a g a r a R i v e r a n d f r o m O t o 2 5
n g / L i n L a k e O n t a r i o ( K a i s e r , g t a l . , 1 9 8 3 ) . T h e 1 9 8 3
I n v e n t o r y ( R e f . n o . 1 4 3 ) l i s t s c o n c e n t r a t i o n s u p t o 4 7 n g / L
i n t w o s e g m e n t s o f L a k e E r i e o f f S a n d u s k y , L o n g P o i n t a n d
E r i e f o r t h e y e a r s 1 9 7 7 a n d 1 9 7 8 . T h e G e n e s e e R i v e r a t
R o c h e s t e r s h o w e d a m e a n c o n c e n t r a t i o n o f 2 u g / L ( 6 s a m p l e s
f r o m 1 9 8 2 , 1 9 8 3 I n v e n t o r y , R e f . n o . 4 5 ) . L e v e l s i n f i s h a r e
n o t r e p o r t e d a n d a r e u n l i k e l y t o b e f o u n d . T h e l o w e r G e n e s e e
R i v e r i s n o t a s o u r c e o f d r i n k i n g w a t e r , b u t f o r m s a p l u m e
a l o n g t h e s o u t h e r n s h o r e o f L a k e O n t a r i o , w h e r e w a t e r s u p p l y
i n t a k e s a r e l o c a t e d .
° C a r b o n t e t r a c h l o r i d e i s a t a l e v e l o f c o n c e r n f o r h u m a n
h e a l t h i n t h e G e n e s e e R i v e r , b a s e d o n r e p o r t e d d a t a . T h e
C o m m i t t e e r e c o m m e n d s t h a t s o u r c e s i n t h e G r e a t L a k e s
r e q u i r e i d e n t i f i c a t i o n a n d e v a l u a t i o n .
B a c k g r o u n d M a t e r i a l :
C R C , 1 9 8 0 . C r i t i c a l R e v i e w s i n T o x i c o l o g y
7 ( 2 ) : l 7 7 - 1 8 8 .
K a i s e r K . L . E . , M . E . C o m b a a n d H . H u n e a u l t , 1 9 8 3 . J . G r e a t
L a k e s R e s . 9 : 2 1 2 — 2 2 3 .
N a t i o n a l A c a d e m y o f S c i e n c e s , 1 9 7 7 . D r i n k i n g W a t e r a n d
H e a l t h . V o l . 1 . N A S , W a s h i n g t o n , O . C .
N a t i o n a l A c a d e m y o f S c i e n c e s , 1 9 8 3 . D r i n k i n g W a t e r a n d
H e a l t h . V o l . S . M A S , W a s h i n g t o n , D . C .
U . S . E n v i r o n m e n t a l P r o t e c t i o n A g e n c y , 1 9 8 0 . A m b i e n t W a t e r
Q u a l i t y C r i t e r i a f o r C a r b o n T e t r a c h l o r i d e . U . S . E P A ,
W a s h i n g t o n , O . C .
W o r l d H e a l t h O r g a n i z a t i o n , 1 9 8 4 . G u i d e l i n e s f o r D r i n k i n g
W a t e r Q u a l i t y , V o l . 1 . W H O , G e n e v a .
2 0
 1 , 2 — D i c h l o r o e t h a n e
( 1 , 2 — D C E , e t h y l e n e d i c h l o r i d e )
( C A S 1 0 7 — 0 6 - 2 )
T h i s c h e m i c a l c a n c a u s e d a m a g e t o t h e l i v e r , k i d n e y
a n d c a r d i o v a s c u l a r s y s t e m . C a r c i n o g e n i c s t u d i e s
h a v e s h o w n t h a t i t w i l l p r o d u c e a s i g n i f i c a n t
i n c r e a s e i n a s m a l l v a r i e t y o f t u m o r s i n m a l e a n d
f e m a l e m i c e a n d r a t s . I t h a s b e e n s h o w n t o b e
m u t a g e n i c i n s e v e r a l t e s t s . T h e W H O h a s s e t a
m a x i m u m a l l o w a b l e c o n c e n t r a t i o n o f 1 0 p g / L i n
d r i n k i n g w a t e r , b a s e d o n a m u l t i - s t a g e r i s k
a s s e s s m e n t m o d e l a n d a 1 0 - 5 i n c r e a s e i n c a n c e r
r i s k . T h e U . S . E P A h a s a l s o p u b l i s h e d r i s k
a s s e s s m e n t d a t a t h a t c a n b e u s e d t o c a l c u l a t e a
1 0 ‘ 5 r i s k a t 1 8 . 8 p g / a d u l t / d a y . T h e
C o m m i t t e e r e c o m m e n d s a n i n t e r i m m a x i m u m d a i l y
e x p o s u r e l i m i t o f 1 9 p g / a d u l t , b a s e d u p o n t h e
U . S . E P A r i s k a s s e s s m e n t d a t a .
1 , 2 - D i c h l o r o e t h a n e h a s b e e n d e t e c t e d a t s e v e r a l
l o c a t i o n s i n t h e G r e a t L a k e s b a s i n . T h e h i g h e s t
c o n c e n t r a t i o n s ( 4 p g / L ) w e r e o b s e r v e d i n F i e l d s
B r o o k , a t r i b u t a r y t o L a k e E r i e a t A s h t a b u l a , O h i o
( 1 9 7 8 A p p e n d i x E ) . A m e a n c o n c e n t r a t i o n o f 3
p g / L w a s f o u n d i n 1 9 8 2 i n t h e G e n e s e e R i v e r , a
t r i b u t a r y t o L a k e O n t a r i o a t R o c h e s t e r ( 1 9 8 3
I n v e n t o r y , R e f . n o . 4 5 ) . 1 , 2 — O i c h l o r o e t h a n e h a s
n o t b e e n r e p o r t e d i n f i s h .
° T h e r e p o r t e d c o n c e n t r a t i o n s o f
1 , 2 - D i c h l o r o e t h a n e i n w a t e r a r e a t a l e v e l o f
c o n c e r n f o r h u m a n h e a l t h . T h e r e f o r e , t h e
C o m m i t t e e r e c o m m e n d s t h a t m o n i t o r i n g c o n t i n u e
a n d t h a t t h i s s i t u a t i o n b e c a r e f u l l y e v a l u a t e d .
B a c k g r o u n d M a t e r i a l :
N a t i o n a l C a n c e r I n s t i t u t e . C a r c i n o g e n e s i s T e c h .
R p t . , S e r . 5 5 , B e t h e s d a , M D .
W o r l d H e a l t h O r g a n i z a t i o n , 1 9 8 4 . G u i d e l i n e s f o r
W a t e r Q u a l i t y , V o l . 1 . W H O , G e n e v a .
2 1
 
 
 
l , 2 — D i b r o m o e t h a n e
( e t h y l e n e d i b r o m i d e , E D B ) ( C A S l 0 6 — 9 3 — 4 )
E D B i s a c a r c i n o g e n i n r a t s a n d m i c e w h e n
a d m i n i s t e r e d o r a l l y o r y i a i n h a l a t i o n . O r a l
e x p o s u r e s l e a d t o s t o m a c h c a r c i n o m a s . L i f e t i m e
c a n c e r r i s k s d e v e l o p e d b y t h e N A S ( 1 9 8 0 ) i n d i c a t e
t h a t c o n s u m p t i o n o f 2 L o f w a t e r p e r a d u l t p e r d a y
a t a n E D B c o n c e n t r a t i o n o f 0 . 5 p g / L w o u l d b e
a s s o c i a t e d w i t h a 1 0 — . 5 i n c r e a s e d r i s k o f
c a n c e r . T h e U . S . E P A ( T 9 8 4 ) h a s p u b l i s h e d r i s k
a s s e s s m e n t d a t a f o r E D B b a s e d o n i t s
c a r c i n o g e n i c i t y a s a f u m i g a n t . A l O ‘ s i n c r e a s e
i n c a n c e r r i s k w o u l d b e a s s o c i a t e d w i t h d a i l y
e x p o s u r e t o 0 . 0 1 7 u g / a d u l t . T h e C o m m i t t e e
r e c o m m e n d s a n i n t e r i m m a x i m u m d a i l y e x p o s u r e l i m i t
o f 1 7 n g / a d u l t b a s e d o n t h e U . S . E P A r i s k
a s s e s s m e n t d a t a .
E D B w a s r e p o r t e d a t a c o n c e n t r a t i o n o f 6 u g / L i n
I n d i a n a H a r b o r , L a k e M i c h i g a n ( l 9 7 8 A p p e n d i x E ) .
T h e l 9 8 3 I n v e n t o r y d o e s n o t c o n t a i n f i n d i n g s o f
t h i s c o m p o u n d .
° T h e o c c u r r e n c e o f £ 0 8 i n w a t e r r e p o r t e d f o r
I n d i a n a H a r b o r i s a t a l e v e l o f c o n c e r n f o r
h u m a n h e a l t h . M o n i t o r i n g f o r £ 0 8 i n o t h e r a r e a s
o f t h e G r e a t L a k e s b a s i n i s r e c o m m e n d e d .
B a c k g r o u n d M a t e r i a l :
N a t i o n a l A c a d e m y o f S c i e n c e s , l 9 8 0 . D r i n k i n g W a t e r
H e a l t h . V o l . 3 . N A S , W a s h i n g t o n , D . C .
U . S . E n v i r o n m e n t a l P r o t e c t i o n A g e n c y , l 9 8 4 .
E t h y l e n e D i b r o m i d e : S c i e n t i f i c S u p p o r t a n d
D e c i s i o n D o c u m e n t f o r G r a i n M i l l i n g a n d F u m i g a n t
U s e s . U . S . E P A , W a s h i n g t o n , D . C .
2 2
H e x a c h l o r o e t h a n e ( H C E ) ( C A S 6 7 — 7 2 — 1 ) .
T h e I A R C ( 1 9 7 9 ) c o n c l u d e d t h a t t h e r e i s l i m i t e d
e v i d e n c e t h a t H C E i s c a r c i n o g e n i c i n l a b o r a t o r y
a n i m a l s . L i f e t i m e o r a l e x p o s u r e s t o H C E r e s u l t e d
i n m a l i g n a n t l i v e r t u m o r s i n m i c e b u t n o t i n r a t s .
T h e U . S . E P A ( l 9 8 0 ) h a s p u b l i s h e d d a t a f r o m w h i c h
a n e x c e s s l i f e t i m e c a n c e r r i s k o f 1 0 — 5 c a n b e
c a l c u l a t e d a t 4 8 u g / a d u l t / d a y , b a s e d o n
h e p a t o c e l l u l a r c a r c i n o m a s i n m a l e m i c e .
H C E w a s r e p o r t e d i n F i e l d s B r o o k , a t r i b u t a r y t o
L a k e E r i e i n O h i o , a t 3 p g / L ( l 9 7 8 A p p e n d i x E ) .
T h e l 9 8 3 I n v e n t o r y l a c k s d e t a i l s o n s e v e r a l
f i n d i n g s i n t h e s u m m a r y f o r t h e L a k e O n t a r i o
B a s i n . H C E h a s n o t b e e n r e p o r t e d i n f i s h . T h e
c o n c e n t r a t i o n o f H C E i n F i e l d s B r o o k i s a t a l e v e l
o f c o n c e r n t o h u m a n h e a l t h a s d e f i n e d b y t h e
C o m m i t t e e . C u r r e n t l e v e l s o f H C E i n t h e w a t e r s o f
F i e l d s B r o o k a n d o t h e r a r e a s o f t h e G r e a t L a k e s a r e
u n a v a i l a b l e .
° T h e C o m m i t t e e r e c o m m e n d s a n i n t e r i m m a x i m u m
d a i l y e x p o s u r e l i m i t o f 4 8 u g / a d u l t b a s e d o n
t h e U . S . E P A r i s k e s t i m a t e s .
B a c k g r o u n d M a t e r i a l :
I n t . A g e n c y f o r R e s e a r c h o n C a n c e r , 1 9 7 9 .
M o n o g . 2 0 .
U . S . E n v i r o n m e n t a l P r o t e c t i o n A g e n c y , l 9 8 0 .
A m b i e n t W a t e r Q u a l i t y C r i t e r i a f o r C h l o r i n a t e d
E t h a n e s . U . S . E P A , W a s h i n g t o n , D . C . .
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l , 2 — D i c h l o r o e t h e n e
( d i c h l o r o e t h y l e n e , c i s - o r t r a n s — )
( C A S 5 4 0 — 5 9 — 0 )
T h e r e a r e i n a d e q u a t e d a t a a v a i l a b l e f o r
l , 2 - D i c h l o r o e t h e n e u p o n w h i c h t o b a s e a g u i d e l i n e .
N e v e r t h e l e s s , i t i s a n i s o m e r o f l , l — D i c h l o r o e t h e n e
w h i c h i s c a r c i n o g e n i c t o r o d e n t s w h e n i n g e s t e d o r
i n h a l e d . T h e W H O ( l 9 8 4 ) h a s i s s u e d a d r i n k i n g
w a t e r g u i d e l i n e o f 0 . 3 u g / L f o r
l , l — D i c h l o r o e t h e n e . T h e N A S ( 1 9 8 4 ) i s s u e d a
l o n g — t e r m s u g g e s t e d n o — a d v e r s e - r e s p o n s e l e v e l
( S N A R L ) f o r a d u l t s o f l O O p g / L , b a s e d o n
n o n — c a r c i n o g e n i c e f f e c t s o f l , l — D i c h l o r o e t h e n e .
U . S . E P A h a s p u b l i s h e d r i s k a s s e s s m e n t d a t a t h a t
c a n b e u s e d t o c a l c u l a t e a 1 0 ‘ 5 i n c r e a s e i n
c a n c e r r i s k a t 0 . 6 8 p g / a d u l t / d a y . D e s p i t e t h e
l a c k o f d a t a o n t h e e f f e c t s o f l , 2 — D i c h l o r o e t h e n e ,
t h e C o m m i t t e e r e c o m m e n d s a n i n t e r i m m a x i m u m d a i l y
e x p o s u r e o f 0 . 6 8 p g / a d u l t , b a s e d o n t h e U . S . E P A
r i s k a s s e s s m e n t f o r l , l - D i c h l o r o e t h e n e .
l , 2 — D i c h l o r o e t h e n e h a s b e e n d e t e c t e d i n d i s c h a r g e s
t o t h e G r e a t L a k e s ( e . g . t h e D e t r o i t R i v e r ) b u t n o t
q u a n t i f i e d ( 1 9 7 8 A p p e n d i x E ) . T h e 1 9 8 3 I n v e n t o r y
n o t e s t h e c o m p o u n d ' s a b s e n c e i n L a k e O n t a r i o . I t
h a s n o t b e e n r e p o r t e d i n f i s h a n d i s u n l i k e l y t o b e
f o u n d .
° T h e r e a r e n o d a t a t o i n d i c a t e w h e t h e r o r n o t
l , 2 - D i c h l o r o e t h e n e i s a t a l e v e l o f c o n c e r n f o r
h u m a n h e a l t h . T h e C o m m i t t e e r e c o m m e n d s
m o n i t o r i n g t o c o n f i r m i t s a b s e n c e o r p r e s e n c e .
B a c k g r o u n d M a t e r i a l :
N a t i o n a l A c a d e m y o f S c i e n c e s , l 9 8 3 . D r i n k i n g W a t e r
a n d H e a l t h . V o l . 5 . N A S , W a s h i n g t o n , D . C .
U . S . E n v i r o n m e n t a l P r o t e c t i o n A g e n c y , l 9 8 0 .
A m b i e n t W a t e r Q u a l i t y C r i t e r i a f o r
D i c h l o r o e t h y l e n e s . U . S . E P A , W a s h i n g t o n , D . C .
W o r l d H e a l t h O r g a n i z a t i o n , T 9 8 4 . G u i d e l i n e s f o r
D r i n k i n g W a t e r Q u a l i t y , V o l . 1 . W H O , G e n e v a .
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 T r i c h l o r o e t h e n e ( t r i c h l o r o e t h y l e n e )
( C A S
7 9 — 0 1 - 6 )
i
T h e I A R C ( 1 9 7 9 ) r e p o r t e d l i m i t e d e v i d e n c e t h a t
t r i c h l o r o e t h e n e ( T C E ) i s c a r c i n o g e n i c i n l a b o r a t o r y
,
a n i m
a l s .
H e p a
t o c e
l l u l
a r
c a r c
i n o m
a s
a n d
p u l m
o n a r
y
1
t u m o
r s
w e r e r e p o
r t e d
i n m i c e
;
r a t s t u d
i e s
w e r e f o u n
d
i n a d
e q u a
t e
f o r e x t r
a p o l
a t i o
n .
T h e W H O h a s s e t a
t e n t a t i v e m a x i m u m a l l o w a b l e c o n c e n t r a t i o n i n d r i n k i n g
w a t e r o f 3 0 u g / L . T h e N A S ( 1 9 8 3 ) h a s c o n c l u d e d t h a t
c o n s u m p t i o n o f d r i n k i n g w a t e r c o n t a i n i n g 1 5 u g / L i s
e q u i v a l e n t
t o
a
1 0 ‘ 5
i n c r e a s e d
r i s k
o f
c a n c e r .
1
P u b l i s h e d U . S . E P A r i s k a s s e s s m e n t d a t a c a n b e u s e d t o
c a l c u l a t e a 1 0 “ 5 i n c r e a s e d r i s k o f c a n c e r a t 5 6
p g /
a d u
l t /
d a y
.
T h e
C o m
m i t
t e e
r e c
o m m
e n d
s
a n
i n t
e r i
m
d a i
l y
e x p
o s u
r e
l i m
i t
o f
3 0
p g /
a d u
l t ,
b a s
e d
o n
t h e
N A S
e v a
l u a
t i o
n .
T r a
c e
c o n
c e n
t r a
t i o
n s
a r e
w i d
e l y
f o u
n d
i n
t h e
G r e
a t
L a k
e s
b a s
i n .
P o s
i t i
v e
r e s
u l t
s a
r e
r e p
o r t
e d
g e n
e r a
l l y
f r o
m t
h e
s a m
e
l o c
a t i
o n s
t h a
t
i n d
i c a
t e
t h e
p r e
s e n
c e
o f
t e t
r a c
h l o
r o e
t h e
n e .
T h e
m a x
i m u
m
c o n
c e n
t r a
t i o
n
r e p
o r t
e d
1
i s
f r o
m
F i e
l d s
B r o
o k ,
a
t r i
b u t
a r y
t o
L a k
e
E r i
e
a t
.
A s h
t a b
u l a
,
O h i
o
( 1 8
8
p g / L
,
1 9 7
8
A p p
e n d
i x
E ) .
O t h
e r
r e p
o r t
e d
c o n
c e n
t r a
t i o
n s
a r e
u p
t o
1 1
p g /
L
i n
t h e
N i a
g a r
a R
i v e
r a
n d
u p
t o
3 3
n g /
L i
n L
a k e
O n t
a r i
o (
K a i
s e r
,
g t
a l . ,
1 9 8
3 ) .
T r i
c h l
o r o
e t h
e n e
h a s
n o t
b e e
n r
e p o
r t e
d i
n
f i s
h
a n d i s u n l
i k e
l y
t o b e f o u
n d .
°
S e v
e r a
l
r e p
o r t
e d
c o n
c e n
t r a
t i o
n s
o f
T C E
i n
w a t
e r
a r e
a t
a
l e v e
l
o f
c o n
c e r
n
f o r
h u m
a n
h e a
l t h
.
T h e
1 ,
C o m
m i t
t e e
r e c
o m m
e n d
s
f u r
t h e
r
m o n
i t o
r i n
g
a n d
e v a
l u a
t i o
n
o f w a t
e r .
B a c k g r o u n d M a t e r i a l :
I n t
.
A g e
n c y
f o r
R e s
e a r
c h
o n
C a n
c e r
,
1 9 7
9 .
M o n
o g .
2 0 .
K a i
s e r
K . L
. E .
,
M . E
.
C o m
b a
a n d
H .
H u n
e a u
l t ,
1 9 8
3 .
J . G r e
a t
L a k
e s
R e s
.
9 : 2
1 2 —
2 2 3
.
N a t
i o n
a l
A c a
d e m
y
o f
S c i
e n c
e s ,
1 9 7
7 .
D r i
n k i
n g
W a t
e r
H e a
l t h
.
V o l
.
1 . W a s
h i n
g t o
n ,
D . C
.
N a t
i o n
a l
A c a
d e m
y
o f
S c i
e n c
e s ,
1 9 8
0 .
D r i
n k i
n g
W a t
e r
a n d
H e a
l t h
.
V o l
.
3 .
N A S
,
W a s
h i n
g t o
n ,
D . C
.
N a t
i o n
a l
A c a
d e m
y
o f
S c i
e n c
e s ,
1 9 8
3 .
D r i
n k i
n g
W a t
e r
a n d
H e a
l t h
.
V o l
.
S .
M A S
,
W a s
h i n
g t o
n ,
D . C
.
l
U . S
.
E n v
i r o
n m e
n t a
l
P r o
t e c
t i o
n
A g e
n c y
,
1 9 8
0 .
1
A m b
i e n
t
W a t
e r
Q u a
l i t
y
C r i
t e r
i a
f o r
T r i
c h l
o r o
e t h
y l e
n e .
U . S
.
E P A
,
W a s
h i n
g t o
n ,
D . C
.
W o r
l d
H e a
l t h
O r g
a n i
z a t
i o n
,
1 9 8
4 .
G u i
d e l
i n e
s
f o r
D r i
n k i
n g
W a t
e r
Q u a
l i t
y ,
V o l
.
1 .
W H O
,
G e n
e v a
.
2 5
 
 
—
  
T e
t r
a c
h l
o r
o e
t h
e n
e
( t
e t
r a
c h
l o
r o
e t
h y
l e
n e
)
( C
A S
1 2
7 —
1 8
— 4
) .
T h e
I A R
C
( 1 9
7 9 )
c i t
e s
l i m
i t e
d
e v i
d e n
c e
t h a
t
t e t
r a c
h l o
r o e
t h e
n e
i s
c a r
c i n
o g e
n i c
f o r
l a b
o r a
t o r
y
a n i
m a l
s .
H e p
a t o
c e l
l u l
a r
c a r
c i n
o m a
s
a p p
e a r
e d
i n
m i c
e
e x p
o s e
d
o r a
l l y
t o
t e t
r a c
h l o
r o e
t h e
n e ,
b u t
i n
r a t
s
t h e
r e s
u l t
s
o f
c a r
c i n
o g e
n i c
i t y
b i o
a s s
a y s
w e r
e
e q u
i v o
c a l
.
T h e
N A S
h a s
e s t
i m a
t e d
a
1 0 ‘
5
e x c
e s s
l i f
e t i
m e
c a n
c e r
r i s
k
a t
3 5 .
7
p g /
L ,
b a s
e d
o n
a d u
l t s
c o n
s u m
i n g
2 L /
d a y
o f
w a t
e r .
T h e
U . S
.
E P A
h a s
p u b
l i s
h e d
r i s
k a
s s e
s s m
e n t
d a t
a
t h a
t
c a n
b e
u s e
d
t o
c a l
c u l
a t e
a
1 0 '
5
i n c
r e a
s e d
r i s
k
o f
c a n
c e r
a t
1 7 .
6
u g /
a d u
l t /
d a y
.
T h e
C o m
m i t
t e e
r e c
o m m
e n d
s
a n
i n t
e r i
m
d a i
l y
e x p
o s u
r e
l i m
i t
o f
1 8
p g /
a d u
l t ,
b a s
e d
o n
t h e
U . S
.
E P A
r i s
k a
s s e
s s m
e n t
.
H i g
h c
o n c
e n t
r a t
i o n
s
o f
t h i
s
c o m
m o n
s o l
v e n
t w
e r e
r e p
o r t
e d
i n
F i e
l d s
B r o
o k ,
a t
r i b
u t a
r y
t o
L a k
e
E r i
e a
t A
s h t
a b u
l a ,
O h i
o
( 4 5
p g /
L ,
1 9 7
8
A p p
e n d
i x
E ) .
H i g
h l y
v a r
i a b
l e
c o n
c e n
t r a
t i o
n s
w e r
e
f o u
n d
i n
t h e
N i a
g a r
a
R i v
e r
( 0 —
1 3 4
u g /
L ,
1 9 8
3
I n v
e n t
o r y
R e f
.
n o .
2
a n d
K a i
s e r
,
g t
a 1 .
,
1 9 8
3 ) .
I n
L a k
e O
n t a
r i o
r e a
d i n
g s
w e r
e b
e l o
w 1
5
n g /
L ,
e x c
e p t
f o r
o n e
h i g
h e r
v a l
u e
( K a
i s e
r ,
g t
a l .
,
1 9 8
3 ) .
C o n
c e n
t r a
t i o
n s
b e t
w e e
n l
a n d
1 0
p g /
L
w e r
e
f o u
n d
i n
s e v
e r a
l
o t h
e r
t r i
b u t
a r i
e s
a n d
d i s
c h a
r g e
s .
T e t
r a c
h l o
r o e
t h e
n e
w a s
n o t
r e p
o r t
e d
i n
f i s
h
a n d
i s
u n l
i k e
l y
t o b e f o u
n d .
°
T h e
h i g
h e s
t
c o n
c e n
t r a
t i o
n s
o f
t e t
r a c
h l o
r o e
t h e
n e
r e p
o r t
e d
i n s u r
f a c
e
w a t
e r
a r e a t a l e v e
l
o f c o n
c e r
n
f o r
h u m
a n
h e a
l t h
.
T h e
C o m
m i t
t e e
r e c
o m m
e n d
s
f u r
t h e
r
m o n
i t o
r i n
g
a n d e v a
l u a
t i o
n
o f w a t
e r .
B a c k g r o u n d M a t e r i a l :
I n t . A g e n c y f o r R e s e a r c h o n C a n c e r , 1 9 7 9 .
M o n o g . 2 0 .
K a i s e r , K . L . E . , M . E . C o m b a a n d H . H u n e a u l t , 1 9 8 3 .
J . G r e a t L a k e s R e s . 9 : 2 1 2 — 2 2 3 .
N a t i o n a l A c a d e m y o f S c i e n c e s , 1 9 7 1 . D r i n k i n g W a t e r
H e a l t h . V o l . 1 . W a s h i n g t o n , D . C .
N a t i o n a l A c a d e m y o f S c i e n c e s , 1 9 8 0 . D r i n k i n g W a t e r
a n d H e a l t h . V o l . 3 . N A S , W a s h i n g t o n , D . C .
N a t i o n a l
A c a d e m y
o f
S c i e n c e s ,
1 9 8 3 .
D r i n k i n g
W a t e r
a n d H e a l t h . V o l . 5 . N A S , W a s h i n g t o n , D . C .
U . S . E n v i r o n m e n t a l P r o t e c t i o n A g e n c y , 1 9 8 0 . A m b i e n t
W a t e r Q u a l i t y C r i t e r i a f o r T e t r a c h l o r o e t h y l e n e . U . S .
E P A , W a s h i n g t o n , D . C .
W o r l d H e a l t h O r g a n i z a t i o n , 1 9 8 4 . G u i d e l i n e s f o r
D r i n k i n g W a t e r Q u a l i t y , V o l . 1 . W H O , G e n e v a .
2 6
V i n y l c h l o r i d e ( C A S T S - O l - 4 )
V i n y l b r o m i d e ( C A S 5 9 3 — 6 0 — 2 )
B o t h c h e m i c a l s a r e c a r c i n o g e n i c f o r l a b o r a t o r y
a n i m a l s a n d f o r m a n . O r a l d o s i n g o f r o d e n t s
p r o d u c e s a n g i o s a r c o m a s , h e p a t o c a r c i n o m a s a n d
a d e n o m a s . T h e N A S h a s e s t i m a t e d a n e x c e s s l i f e t i m e
r i s k o f l O ‘ 5 f o r p e r s o n s e x p o s e d d a i l y t o 2 L
o f w a t e r c o n t a i n i n g l 0 . 6 p g / L v i n y l c h l o r i d e .
T h e U . S . E P A h a s p u b l i s h e d d a t a f o r v i n y l c h l o r i d e
t h a t c a n b e u s e d t o c a l c u l a t e a 1 0 — 5 i n c r e a s e d
r i s k o f c a n c e r a t 4 0 p g / a d u l t / d a y . T h e C o m m i t t e e
r e c o m m e n d s a n i n t e r i m m a x i m u m d a i l y e x p o s u r e l i m i t
o f
2 1
p g / a d u l t
f o r
e a c h
c o m p o u n d ,
b a s e d
o n
t h e
N A S r i s k a s s e s s m e n t .
B o t
h
c o m
p o u
n d s
w e r
e
d e t
e c t
e d
i n
d i s
c h a
r g e
s
i n t
o
t h e
D e t
r o i
t
R i v
e r
( 1 9
7 8
A p p
e n d
i x
E
a n d
1 9 8
3
I n v
e n t
o r y
) .
N o
q u a
n t i
f i c
a t i
o n
w a s
p r o
v i d
e d .
B o t
h
c o m
p o u
n d s
a r e
v o l
a t i
l e
a n d
p o o
r l y
s o l
u b l
e
l i k
e
m a n
y
o t h
e r
c h l
o r i
n a t
e d
s o l
v e n
t s .
T h e
y
h a v
e
n o t
b e e
n
r e p
o r t
e d
i n
f i s
h
f r o
m
t h e
l a k
e s
a n d
a r e
u n l
i k e
l y
t o
b e f o u
n d .
°
T h e
r e
a r e
n o
d a t
a
t o
i n d
i c a
t e
w h e
t h e
r
o r
n o t
v i n
y l
c h l
o r i
d e
a n d
v i n
y l
b r o
m i d
e
a r e
a t
a
l e v
e l
o f
c o n
c e r
n
f o r
h u m
a n
h e a
l t h
.
T h e
C o m
m i t
t e e
r e c
o m m
e n d
s
t h a
t
t h e
p r e
s e n
c e
o f
b o t
h
c o m
p o u
n d s
i n
d i s
c h a
r g e
s
b e
c o n
f i r
m e d
a n d
q u a
n t i
f i e
d .
B a c k g r o u n d M a t e r i a l :
N a
t i
o n
a l
A c
a d
e m
y
o f
S c
i e
n c
e s
,
l 9 7
7 .
D r
i n
k i
n g
W a
t e
r
a n d
H e
a l
t h
.
V o l
.
l .
N A S
,
W a
s h
i n
g t
o n
,
D . C
.
N a
t i
o n
a l
A c
a d
e m
y
o f
S c
i e
n c
e s
,
1 9 8
3 .
D r
i n
k i
n g
W a
t e
r
a n d
H e
a l
t h
.
V o l
.
5 .
N A S
,
W a
s h
i n
g t
o n
,
D . C
.
U . S
.
E n
v i
r o
n m
e n
t a
l
P r
o t
e c
t i
o n
A g
e n
c y
,
l 9 8
0 .
A m
b i
e n
t
W a
t e
r
Q u
a l
i t
y
C r
i t
e r
i a
f o
r
V i
n y
l
C h
l o
r i
d e
.
U . $
.
E P A
,
W a
s h
i n
g t
o n
,
D . C
.
2 7
5 ?
i
i
I
p
1 * .
i i
 
 
  
3 —
c h
l o
r o
— l
— p
r o
p e
n e
( a
l l
y l
c h
l o
r i
d e
)
( C
A S
1 0
7 —
0 5
— 1
)
T h
e r
e
a r
e
i n
a d
e q
u a
t e
d a
t a
f o
r
a
t h
o r
o u
g h
e v
a l
u a
t i
o n
o f
t h
e
c h
r o
n i
c
e f
f e
c t
s
o f
3 —
c h
l o
r o
— l
— p
r o
p e
n e
.
T h
e
n o
— o
b s
e r
v e
d —
a d
v e
r s
e —
e f
f e
c t l
e v e
l
i n
o n
e
s u
b c
h r
o n
i c
m o
u s
e
s t
u d
y w
a s
a p
p r
o x
i m
a t
e l
y 2
0 0
m g
/ k
g —
b w
/ d
a y
.
I n
a
c a
r c
i n
o g
e n
i c
i t
y
b i
o a
s s
a y
,
n o
s t
a t
i s
t i
c a
l l
y
s i
g n
i f
i c
a n
t i
n c
r e
a s
e i
n
t u
m o
r s
w a
s
o b
s e
r v
e d
i n
r a t
s
f e d
u p
t o
7 7
n m
/ k
g —
b w
/ d
a y o
r
m i
c e
f e d
u p
t o
1 9 9
m g
/ k
g —
b w
/ d
a y
.
E a
r l
y
m o
r t
a l
i t
y c
o m
p r
o m
i s
e d
t h
e
r a t
s t
u d
y
a n
d
n e
o p
l a
s t
i c
l e
s i
o n
s w
e r
e
o b
s e
r v
e d
i n
s o
m e
m i
c e
.
T h
e
C o
m m
i t
t e
e
r e
c o
m m
e n
d s
a n
i n
t e
r i
m
m a
x i
m u
m
d a
i l
y
e x
p o
s u
r e
o f
2 .
8 m
g /
a d
u l
t b
a s
e d
o n
a
S O
O O
— f
o l
d
u n
c e
r t
a i
n t
y f a
c t
o r
a p
p l
i e
d t
o
t h
e
h i
g h
e s
t c
h r
o n
i c
e x
p o
s u
r e
l e v
e l
t e
s t
e d
i n m i
c e
( N
e i
l ,
l 9 7
2 ) .
3 — c
h l o
r o —
l - p
r o p
e n e
w a s
d e t
e c t
e d
i n
d i s
c h a
r g e
s
t o
t h e
D e t
r o i
t R
i v e
r b
u t
w a s
n o t
q u a
n t i
f i e
d (
A p p
e n d
i x
E ) .
A
c o n
c e n
t r a
t i o
n o
f
3
u g /
L w
a s
r e p
o r t
e d
f r o
m
W i n
e C
r e e
k ,
a s
m a l
l t
r i b
u t a
r y
t o
L a k
e O
n t a
r i o
w h i
c h
d r a
i n s
t h e
P A S
c h e
m i c
a l
w a s
t e
d i s
p o s
a l
s i t
e
n e a
r
O s w
e g o
, N
e w
Y o r
k (
A p p
e n d
i x
E ) .
T h e
c o m
p o u
n d
i s
n o t
l i s
t e d
i n t h e l 9
8 3 I n v
e n t
o r y
.
° T h e r e a r e i n s u f f i c i e n t d a t a t o i n d i c a t e w h e t h e r
o r n o t 3 — c h l o r o — l — p r o p e n e i s a t a l e v e l o f
c o n c e r n f o r h u m a n h e a l t h . T h e C o m m i t t e e
r e c o m m e n d s m o n i t o r i n g a t o r n e a r i n d u s t r i a l
d i s c h a r g e s t o c o n f i r m t h e p r e s e n c e o r a b s e n c e o f
t h e c o m p o u n d .
B a c k g r o u n d M a t e r i a l :
N a t i o n a l C a n c e r I n s t i t u t e , 1 9 7 8 . C a r c i n o g e n e s i s
T e c h . R p t . , S e r . 7 3 , B e t h e s d a , M D .
N e i l , C . S . , T 9 7 2 . T o x i c o l . A p p l . P h a r m a c o l . 2 1 : 4 5 4 .
2 8
2 ,
3 -
D i
c h
l o
r o
b u
t a
d i
e n
e
( C
A S
l 6
5 3
— l
9 <
6 )
T h
e r
e
i s
a
g e
n e
r a
l
p a
u c
i t
y
o f
t o
x i
c o
l o
g y
d a
t a
a v
a i
l a
b l
e
o n
t h
i s
c h
e m
i c
a l
.
E f
f e
c t
s
o n
r e
p r
o d
u c
t i
o n
h a
v e
b e
e n
r e
p o
r t
e d
i n
r o
d e
n t
s
f o
l l
o w
i n
g
i n
h a
l a
t i
o n
o f
2 ,
3 —
D i
c h
l o
r o
b u
t a
d i
e n
e ,
a n
d
a
w o
r k
p l
a c
e
l i
m i
t
o f
0 .
3
u g
/ L
h a
s
b e
e n
p r
o m
u l
g a
t e
d
i n
t h
e
U .
S .
S .
R .
( I
J C
,
1 9
8 l
) .
T h
e
C o
m m
i t
t e
e
c a
n n
o t
r e
c o
m m
e n
d
a n
i n
t e
r i
m
m a
x i
m u
m
d a
i l
y
e x
p o
s u
r e
l i
m i
t
a t t h
i s
t i
m e
.
T h
i s
c h
e m
i c
a l
o c
c u
r r
e d
i n
d i
s c
h a
r g
e s
t o
t h
e
D e
t r
o i
t
R i
v e
r
b u
t
w a
s
n o
t
q u
a n
t i
f i
e d
( 1
9 7
8
A p
p e
n d
i x
E )
.
°
T h
e
C o
m m
i t
t e
e
r e
c o
m m
e n
d s
t h
a t
t h
e
p r
e s
e n
c e
o r
a b
s e
n c
e
o f
2 ,
3 —
D i
c h
l o
r o
b u
t a
d i
e n
e b
e
d e
t e
r m
i n
e d
i n
i n
d u
s t
r i
a l
d i
s c
h a
r g
e s
.
I f
d e
t e
c t
e d
i n
w a
t e
r
o r
f i
s h
,
t o
x i
c o
l o
g y
r e
s e
a r
c h
m a
y
b e
r e
q u
i r
e d
t o
d e
v e
l o
p
a n
i n
t e
r i
m
e x
p o
s u
r e
l i
m i
t .
B a c k g r o u n d M a t e r i a l :
I n t e r n a t i o n a l
J o i n t
C o m m m i s s i o n ,
l 9 8 1 .
R e p o r t
o f
t h
e
C o
m m
.
o n
t h
e
A s
s e
s s
.
o f
H u
m a
n
H e
a l
t h
E f
f e
c t
s
o f
G r
e a
t
L a
k e
s
w a
t e
r
Q u
a l
i t
y .
I J
C ,
w i
n d
s o
r ,
O N
.
2 9
 
 
 H e x a c h l o r o b u t a d i e n e ( H C B D ) ( C A S 8 7 — 6 8 — 3 )
T h e
I A R
C
( 1 9
7 9 )
c o n
c l u
d e d
t h a
t
t h e
r e
i s
l i m
i t e
d
e v i
d e n
c e
t h a
t
H C B
D
c a u
s e s
c a n
c e r
i n r o d
e n t
s ,
b a s
e d
o n a n o b s
e r v
a t i
o n
o f r e n
a l
c a r
c i n
o m a
s
i n o r a
l l y
e x p
o s e
d
r a t
s .
N o r e n
a l
n e o
p l a
s i a
w a s o b s
e r v
e d
a t
0 . 2 m g /
k g —
b w /
d a y
i n t h e c h r
o n i
c
s t u
d y
( K o
c i b
a ,
g 1
g 1 .
,
1 9 7
7 ) .
P u b
l i s
h e d
U . S
.
E P A d a t
a
c a n b e u s e
d
t o
c a l
c u l
a t e
a 1 0 -
5
i n c
r e a
s e d
c a n
c e r
r i s
k
a t 9
u g /
a d u
l t /
d a y
.
T h e C o m
m i t
t e e
r e c
o m m
e n d
s
a n
i n t
e r i
m
m a x
i m u
m
d a i
l y
e x p
o s u
r e
l i m
i t
o f 9
u g /
a d u
l t .
H i g h l e v e l s o f t h i s c o m p o u n d ( m e a n v a l u e o f 2 . 1 8
m g / k g ) w e r e f o u n d i n l a k e t r o u t f r o m L a k e S u p e r i o r
( s e v e r a l l o c a t i o n s , e x c l u s i v e o f t h e I s l e R o y a l e
a r e a , 1 9 8 3 I n v e n t o r y , R e f . n o . 4 ) . C o n c e n t r a t i o n s
o f 2 2 p g / L w e r e r e p o r t e d i n w a t e r f r o m F i e l d s
B r o o k , a t r i b u t a r y t o L a k e E r i e l o c a t e d a t
A s h t a b u l a , O h i o ( 1 9 7 8 A p p e n d i x E ) .
° C o n c e n t r a t i o n s o f H C B D r e p o r t e d i n f i s h f r o m
L a k e S u p e r i o r a n d i n w a t e r f r o m F i e l d s B r o o k a r e
a t a l e v e l o f c o n c e r n f o r h u m a n h e a l t h . T h e
C o m m i t t e e r e c o m m e n d s m o n i t o r i n g a n d e v a l u a t i o n
o f h u m a n e x p o s u r e t o H C B D g i g w a t e r a n d f i s h i n
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a b s e n c e o f a n y p u b l i s h e d r i s k a s s e s s m e n t s .
P o l y c h l o r i n a t e d t e r p h e n y l s w e r e d e t e c t e d i n
d i s c h a r g e s t o t h e D e t r o i t R i v e r b u t A p p e n d i x E
( l 9 7 8 ) g i v e s n o d e t a i l s . A c c o r d i n g t o t h e l 9 8 3
I n v e n t o r y , t e t r a — a n d p e n t a c h l o r o t e r p h e n y l s w e r e
d e t e c t e d i n t h e F o x R i v e r , a t r i b u t a r y t o L a k e
M i c h i g a n , b u t w e r e n o t q u a n t i f i e d . P C T s h a v e n o t
b e e n r e p o r t e d i n f i s h .
° T h e r e a r e n o d a t a t o i n d i c a t e w h e t h e r o r n o t
P C T s a r e a t a l e v e l o f c o n c e r n f o r h u m a n
h e a l t h . H e n c e , t h e C o m m i t t e e r e c o m m e n d s
a d d i t i o n a l m o n i t o r i n g f o r P C T s t o d e t e r m i n e i f
t h e y a r e p r e s e n t i n t h e e n v i r o n m e n t , e s p e c i a l l y
i n f i s h . T h e C o m m i t t e e h a s a p p l i e d a n
u n c e r t a i n t y f a c t o r o f 5 0 0 0 ( N e i l , 1 9 7 2 ) a n d
r e c o m m e n d s a n i n t e r i m m a x i m u m d a i l y e x p o s u r e
l i m i t o f 0 . 5 m g / a d u l t .
B a c k g r o u n d M a t e r i a l :
J e n s e n , A . A . a n d K . J . J o r g e n s e n , 1 9 8 3 . S c i e n c e
T o t a l E n v i r o n . 2 7 : 2 3 l — 2 5 0 .
S h i r a i , g t a l . , 1 9 7 8 . C a n c e r L e t t . 4 : 2 7 1 — 2 7 5 .
N e i l , C . S . , l 9 7 2 . T o x i c o l . A p p l . P h a r m a c o l . 2 l : 4 5 4 .
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E t h y l b e n z e n e ( C A S 1 0 0 — 4 1 - 4 )
R a t s e x p o s e d t o u p t o 6 8 0 m g / k g — b w / d a y f o r 6 m o n t h s
d e v e l o p e d m i n o r c e l l u l a r l e s i o n s i n k i d n e y a n d l i v e r
a n d a n i n c r e a s e i n t h e w e i g h t o f b o t h t h e s e t i s s u e
o r g a n s ( W o l f , g t 9 1 . , 1 9 5 6 ) . T h e n o — o b s e r v e d — e f f e c t
l e v e l w a s 1 3 6 m g / k g — b w / d a y . B e c a u s e t h i s i s o n l y a
s u b c h r o n i c e x p o s u r e a n d b e c a u s e t h i s s t u d y w a s
c o m p l e t e d n e a r l y 3 0 y e a r s a g o , t h e C o m m i t t e e h a s
a p p l i e d a n u n c e r t a i n t y f a c t o r o f 1 0 0 0 t o t h e
n o — o b s e r v e d — e f f e c t l e v e l a n d r e c o m m e n d s a n i n t e r i m
m a x i m u m d a i l y e x p o s u r e l i m i t o f 9 . 5 m g / a d u l t .
E t h y l b e n z e n e w a s d e t e c t e d i n t h e N i a g a r a R i v e r a t
c o n c e n t r a t i o n s u p t o 0 . 2 p g / L ( 1 9 8 3 I n v e n t o r y ,
R e f . n o . l l l ) . T h e c o m p o u n d i s w i d e l y u s e d i n
c h e m i c a l m a n u f a c t u r i n g , b u t i s b i o d e g r a d a b l e i n
w a t e r .
I t
w a s
n o t
r e p o r t e d
i n
f i s h ,
h o w e v e r ,
a n d
i s
n o t l i k e l y t o b e d e t e c t e d .
°
A t
p r e s e n t
r e p o r t e d
c o n c e n t r a t i o n s
o f
e t h y l b e n z e n e
i n
t h e
N i a g a r a
R i v e r
a r e
n o t
a t
a
l e v e l
o f
c o n c e r n
f o r
h u m a n
h e a l t h .
M o n i t o r i n g
i s n o t r e c o m m e n d e d
f o r f i s h
o r w a t e r .
B a c k g r o u n d M a t e r i a l :
W o l f ,
M . A . ,
g t
a l . ,
l 9 5 6 .
A r c h .
I n d u s t .
H e a l t h
1 4 2 3 8 7 — 3 9 8
 
 
 S t y r e n e ( C A S 1 0 0 - 4 2 - 5 )
T h e N A S ( 1 9 1 1 ) p u b l i s h e d a n A D I f o r e x p o s u r e o f
h u m a n s t o s t y r e n e o f 1 3 3 u g / k g — b w / d a y , b a s e d o n a
s i x — m o n t h o r a l e x p o s u r e s t u d y i n r a t s . M o r e
r e c e n t l y , t h e W H O ( 1 9 8 4 ) h a s s u g g e s t e d a n A D I o f 4 0
u g / k g — b w / d a y f o r a d u l t s , b a s e d o n a 2 — y e a r
d r i n k i n g w a t e r s t u d y . T h e r e i s l i m i t e d e v i d e n c e
t h a t s t y r e n e c a u s e s c a n c e r i n r o d e n t s ; h o w e v e r ,
s t y r e n e o x i d e i s c o n s i d e r e d t o b e c a r c i n o g e n i c ( W H O ,
1 9 8 3 ) . B a s e d o n t h e A D I s e t b y t h e W H O , t h e
C o m m i t t e e r e c o m m e n d s a n i n t e r i m m a x i m u m d a i l y
e x p o s u r e l i m i t o f 2 . 8 m g / a d u l t .
T h e d a t a b a s e f o r t h i s c o m m o n i n d u s t r i a l c h e m i c a l
s h o w s o n e s e t o f m e a s u r e m e n t s o n l y : c o n c e n t r a t i o n s
i n t h e N i a g a r a R i v e r w e r e b e t w e e n 1 a n d 1 0 p g / L
( 1 9 8 3 I n v e n t o r y , R e f s . n o . 2 7 a n d 1 1 1 ) . S t y r e n e w a s
d e t e c t e d e a r l i e r i n t h e C l e v e l a n d , O h i o w a t e r s u p p l y
b u t w a s n o t q u a n t i f i e d ( 1 9 1 8 A p p e n d i x E ) . L e v e l s i n
f i s h h a v e n o t b e e n r e p o r t e d .
° C o n c e n t r a t i o n s r e p o r t e d i n w a t e r i n t h e t w o
i n v e n t o r i e s a r e n o t a t a l e v e l o f c o n c e r n f o r
h u m a n h e a l t h . H o w e v e r , m o n i t o r i n g i n f i s h i s
r e c o m m e n d e d u n t i l i t i s e s t a b l i s h e d t h a t t h e
l e v e l s a r e b e l o w t h e i n t e r i m e x p o s u r e l i m i t .
B a c k g r o u n d M a t e r i a l :
N a t i o n a l A c a d e m y o f S c i e n c e s , 1 9 7 7 . D r i n k i n g
W a t e r a n d H e a l t h . V o l . 1 . N A S , W a s h i n g t o n , D . C .
W o r l d H e a l t h O r g a n i z a t i o n , 1 9 8 3 . E n v i r o n m e n t a l
H e a l t h C r i t e r i a 2 6 , S t y r e n e . W H O , G e n e v a .
W o r l d H e a l t h O r g a n i z a t i o n , 1 9 8 4 . E v a l u a t i o n o f
C e r t a i n F o o d A d d i t i v e s a n d C o n t a m i n a n t s . W H O ,
G e n e v a .
3 7
 
 
 
 P o l y c y c l i c ( p o l y n u c l e a r ) A r o m a t i c H y d r o c a r b o n s
B e n z o ( a ) p y r e n e ( C A 5 5 0 - 3 2 - 8 )
C h r y s e n e ( C A S 2 1 8 - 0 1 - 9 )
D i b e n z ( a , h ) a n t h r a c e n e ( C A S 5 3 - 7 0 — 3 )
B e n z o ( b ) f 1 u o r a n t h e n e ( C A S 2 0 5 - 9 9 - 2 )
B e n z o ( j ) f l u o r a n t h e n e ( C A S 2 0 5 — 8 2 — 3 )
S e v e r a l p o l y c y c l i c a r o m a t i c h y d r o c a r b o n s ( P A H s ) a r e
k n o w n t o b e t u m o r i g e n i c w h e n a p p l i e d t o t h e s k i n .
B e n z o ( a ) p y r e n e ( B a P ) i s t h e b e s t s t u d i e d P A H a n d i s
c a r c i n o g e n i c w h e n i n h a l e d o r a p p l i e d t o s k i n . I t
m a y b e w e a k l y c a r c i n o g e n i c w h e n i n g e s t e d . I A R C
( 1 9 8 3 ) h a s c o n c l u d e d t h a t a l l o f t h e P A H s l i s t e d
a b o v e a r e c a r c i n o g e n i c t o a n i m a l s . P r e v i o u s l y , 0 . 2
p g / L w a s s e t a s t h e d r i n k i n g w a t e r l i m i t f o r t h e
s u m o f s i x n a m e d i n d i c a t o r P A H s , i n c l u d i n g B a P ( W H O ,
1 9 8 4 ) . C u r r e n t l y t h e W H O h a s p r o p o s e d a d r i n k i n g
w a t e r g u i d e l i n e o f 0 . 0 1 p g / L f o r B a P a n d h a s n o t e d
t h e a s s o c i a t i o n o f B a P w i t h o t h e r P A H s . D e s p i t e
t h e s e s t r i n g e n t d r i n k i n g w a t e r g u i d e l i n e s , i t i s
w i d e l y h e l d t h a t P A H s i n d r i n k i n g w a t e r a c c o u n t f o r
o n l y 0 . 1 % t o 0 . 3 % o f t h e t o t a l d a i l y h u m a n
e x p o s u r e . S o m e 9 9 % o f P A H s c o m e f r o m i n g e s t i o n o f
c o o k e d f o o d s , e . g . c h a r — b r o i l e d m e a t , f i s h a n d
p o u l t r y ( L i j i n s k y a n d R o s s , 1 9 6 7 ; L i j i n s k y a n d
S h u b i k , 1 9 6 4 ) . T h e C o m m i t t e e d o e s n o t r e c o m m e n d a n
i n t e r i m m a x i m u m d a i l y e x p o s u r e l i m i t f o r B a P o r a n y
o t h e r P A H b e c a u s e o f a n i n a d e q u a t e d a t a b a s e f o r
a s s e s s m e n t .
L i k e o t h e r p o l y c y c l i c h y d r o c a r b o n s , B a P i s a p r o d u c t
o f t h e i n c o m p l e t e c o m b u s t i o n o f f u e l s a n d o t h e r
o r g a n i c m a t e r i a l s . P e t r o l e u m r e f i n e r i e s a n d c o k i n g
o p e r a t i o n s h a v e b e e n m a j o r c o n t r i b u t o r s o f P A H s t o
t h e G r e a t L a k e s , a n d e s p e c i a l l y i n t h e v i c i n i t y o f
t h e s e f a c i l i t i e s . I t h a s b e e n d e t e c t e d i n f i s h i n
t h e D e t r o i t R i v e r i n c o n c e n t r a t i o n s o f 1 2 8 n g / k g o r
l o w e r ( 1 9 7 8 A p p e n d i x E ) . B a P i s a n a i r p o l l u t a n t
a n d i s l i s t e d a s s u c h i n t h e 1 9 7 8 A p p e n d i x E . I t i s
a l s o c o m m o n i n s e d i m e n t s ( A p p e n d i x E a n d 1 9 8 3
I n v e n t o r y ) . A s w i t h o t h e r P A H s , B a P i s d e p o s i t e d o n
t h e l a k e s f r o m t h e a t m o s p h e r e o r f r o m u r b a n a n d
h i g h w a y r u n o f f a n d i s i n c o r p o r a t e d i n t o
p h y t o p l a n k t o n . I t f i n d s i t s w a y i n t o t h e t i s s u e s o f
f i s h f r o m t h e r e o r b y r e s o r p t i o n f r o m i n g e s t e d
s e d i m e n t s .
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 C h r y s e n e h a s b e e n f o u n d i n s e d i m e n t s t o g e t h e r w i t h
B a P . N o d a t a o n c o n t a m i n a t i o n o f f i s h a r e g i v e n i n
t h e t w o s u m m a r i e s .
D i b e n z ( a , h ) a n t h r a c e n e h a s b e e n f o u n d i n t h e
s e d i m e n t s o f t r i b u t a r i e s t o L a k e s S u p e r i o r a n d E r i e
a n d i n a d i s c h a r g e t o t h e D e t r o i t R i v e r .
C o n c e n t r a t i o n s i n w a t e r a r e n o t k n o w n .
B e n z o ( b ) f 1 u o r a n t h e n e i s 1 i s t e d i n b o t h A p p e n d i x E
a n d t h e 1 9 8 3 I n v e n t o r y a s a n a i r p o 1 1 u t a n t i n t h e
D e t r o i t — L a k e H u r o n — S u d b u r y r e g i o n w i t h
c o n c e n t r a t i o n s o f u p t o 1 p g / m a . N o d a t a a r e
g i v e n f o r i t s o c c u r r e n c e i n w a t e r o r f i s h .
B e n z o ( j ) f 1 u o r a n t h e n e w a s d e t e c t e d i n t h e w a t e r s o f
w e s t e r n L a k e E r i e b u t w a s n o t q u a n t i f i e d ( 1 9 7 8
A p p e n d i x E ) .
° R e p o r t e d c o n c e n t r a t i o n s o f B a P i n f i s h a r e n o t
1 i k e 1 y t o b e a t a 1 e v e 1 o f c o n c e r n f o r h u m a n
h e a 1 t h , c o n s i d e r i n g t h e a m o u n t s o f P A H i n o t h e r
d i e t a r y s o u r c e s . E x p o s u r e t o P A H i n d e v e 1 o p e d
a r e a s 1 i k e t h e G r e a t L a k e s b a s i n i s i n e v i t a b 1 e
b e c a u s e o f t h e i r w i d e s p r e a d g e n e r a t i o n 2 1 ;
c o m b u s t i o n . H o w e v e r , t h e r e r e m a i n s a n
i n a d e q u a t e d a t a b a s e f o r a s s e s s m e n t o f t h e o t h e r
P A H .
B a c k g r o u n d M a t e r i a i :
I n t . A g e n c y f o r R e s e a r c h o n C a n c e r , 1 9 8 3 .
M o n o g . 3 2 .
L i j i n s k y , w . a n d A . E . R o s s , 1 9 6 7 . F o o d C o s m e t .
T o x i c o 1 . 5 : 3 4 3 - 3 4 7 .
L i j i n s k y , w . a n d P . S h u b i k , 1 9 6 4 . S c i e n c e 1 4 5 : 5 3 — 5 5 .
N a t i o n a 1 A c a d e m y o f S c i e n c e s , 1 9 7 7 . D r i n k i n g W a t e r
a n d H e a 1 t h . V 0 1 . 1 . N A S , W a s h i n g t o n , D . C .
N o r 1 d H e a 1 t h O r g a n i z a t i o n , 1 9 8 4 . G u i d e 1 i n e s f o r
D r i n k i n g W a t e r Q u a l i t y , V 0 1 . 1 . W H O , G e n e v a .
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 1 - 6 - 4 P h e _ n o ] _ s _
C r e s o l , o - , m — , p — ( C A S l 3 l 9 — 7 7 — 3 )
T h e r e i s a p a u c i t y o f t o x i c o l o g y d a t a a v a i l a b l e o n
t h e c r e s o l s . S h o r t - t e r m t e s t s i n d i c a t e t h a t
m i x t u r e s o f c r e s o l s h a v e m u t a g e n i c p r o p e r t i e s . T h e
s u g g e s t i o n t h a t t h e y p r o m o t e t h e a c t i v i t y o f s o m e
a n i m a l c a r c i n o g e n s ( B o ﬁ t w e l l a n d B o s c h , l 9 5 9 )
i n d i c a t e s t h a t t h e y c o u l d p l a y a r o l e i n t h e
d e v e l o p m e n t o f e n v i r o n m e n t a l l y r e l a t e d c a n c e r s .
C r e s o l s a r e l i k e l y t o i m p a r t a d v e r s e t a s t e a n d o d o u r
t o w a t e r a n d c a n b e c o v e r e d u n d e r t h e g u i d e l i n e s
s u g g e s t e d b y H e a l t h a n d W e l f a r e C a n a d a ( l 9 8 0 ) f o r
t o t a l p h e n o l s , i . e . 2 u g / L . T h i s g u i d e l i n e i s
b a s e d o n t a s t e a n d o d o u r d e t e c t i o n .
T h e c r e s o l s a r e s h o w n i n t h e l 9 7 8 A p p e n d i x E a s
b e i n g d i s c h a r g e d i n t o L a k e M i c h i g a n . N o d e t a i l s a r e
g i v e n . N o d a t a f o r t h e s e c o m p o u n d s a r e s h o w n i n t h e
1 9 8 3 I n v e n t o r y . C r e s o l s a r e b i o d e g r a d a b l e , b u t t h e
r a t e s o f b r e a k d o w n v a r y .
° T h e u s e o f l a r g e q u a n t i t i e s o f c r e s o l s w i t h i n
t h e b a s i n w a r r a n t s e f f o r t s t o d e t e c t t h e s e
c h e m i c a l s i n t h e G r e a t L a k e s b a s i n . B a s e d o n
i d e n t i f i c a t i o n a n d q u a n t i t a t i o n , t o x i c o l o g i c a l
d a t a m a y b e r e q u i r e d . T h e C o m m i t t e e c a n n o t
r e c o m m e n d a n i n t e r i m m a x i m u m d a i l y e x p o s u r e
l i m i t a t t h i s t i m e .
B a c k g r o u n d M a t e r i a l :
B o ﬁ t w e l l R . K . a n d D . K . B o s c h , 1 9 5 9 . C a n c e r R e s .
1 9 : 4 1 3 - 4 2 4 .
H e a l t h a n d W e l f a r e C a n a d a , l 9 8 0 . G u i d e l i n e s f o r
C a n a d i a n D r i n k i n g W a t e r Q u a l i t y . H N C , O t t a w a ,
0 N . , 1 9 8 0 .
4 0
 2 , 4 , 6 — T r i c h l o r o p h e n o l ( C A S 8 8 - 0 6 - 2 )
2 , 4 , 5 — T r i c h l o r o p h e n o l ( C A S 9 5 — 9 5 - 4 )
T h e r e i s g o o d e v i d e n c e t h a t 2 , 4 , 6 — T r i c h l o r o p h e n o l i s
c a r c i n o g e n i c t o l a b o r a t o r y a n i m a l s ( N A S , 1 9 8 2 ) . R e p o r t s o f
s o f t t i s s u e c a r c i n o m a s i n e x p o s e d w o r k e r s a n d a d v e r s e
r e p r o d u c t i v e e f f e c t s a l s o s u g g e s t c a u t i o n . T h e W H O h a s
p u b l i s h e d a d r i n k i n g w a t e r g u i d e l i n e f o r 2 , 4 , 6 - T r i c h l o r o p h e n o l
o f 1 0 p g / L . H o w e v e r , 0 . 1 p g T r i c h l o r o p h e n o l / L i m p a r t s a n
o b j e c t i o n a b l e t a s t e a n d o d o u r . B a s e d o n t h e a p p l i c a t i o n o f a n
u n c e r t a i n t y f a c t o r o f 1 0 0 0 t o r a t r e p r o d u c t i o n d a t a ( N e U b e r t
a n d D i 1 1 m a n , 1 9 7 2 ) f o r 2 , 4 , 6 « T r i c h l o r o p h e n o l , w h i c h i n d i c a t e s
n o a d v e r s e e f f e c t s a t a d o s e o f 0 . 9 m g / k g - b w / d a y , a n
a c c e p t a b l e a d u l t e x p o s u r e w o u l d b e 6 3 u g / d a y .
2 , 4 , 5 — T r i c h l o r o p h e n o l i s c o n s i d e r a b l y l e s s t o x i c a n d t h e U . S .
E P A ( 1 9 8 0 ) h a s p u b l i s h e d a n A D I o f 7 m g / k g t b w / d a y . P u b l i s h e d
U . S . E P A , r i s k a s s e s s m e n t d a t a c a n b e u s e d t o c a l c u l a t e a
1 0 ‘ 5 e x c e s s r i s k o f c a n c e r a t 3 5 u g / a d u l t / d a y .
T r i c h l o r o p h e n o l s a r e f r e q u e n t l y c o n t a m i n a t e d w i t h c h l o r i n a t e d
d i b e n z o — p — d i o x i n s a n d d i b e n z o f u r a n s . T h e y a r e a l s o l i k e l y
m e t a b o l i t e s a n d d e g r a d a t i o n p r o d u c t s o f a v a r i e t y o f
c h l o r i n a t e d a r o m a t i c h y d r o c a r b o n s a n d m a y b e p r o d u c e d w h e n
w a t e r i s c h l o r i n a t e d i n t h e p r e s e n c e o f p h e n o l . ‘ T h e y w e r e
r e p o r t e d i n f i s h f r o m t h e N i a g a r a R i v e r i n c o n c e n t r a t i o n s o f
u p t o 2 2 m g / k g ( 2 , 4 , 5 , — T C P ) a n d 3 3 m g / k g ( 2 , 4 , 6 - T C P ) a n d i n
N i a g a r a R i v e r w a t e r a t c o n c e n t r a t i o n s u p t o l p g / L e a c h
( 1 9 8 3 I n v e n t o r y , R e f s . n o . 1 1 1 a n d 2 7 ) . A p p e n d i x E a l s o
m e n t i o n s 2 , 4 , 5 — T r i c h l o r o p h e n o l i n L a k e M i c h i g a n b u t g i v e s n o
d e t a i l s .
° C o n c e n t r a t i o n s o f b o t h T C P i s o m e r s r e p o r t e d i n f i s h f r o m
t h e N i a g a r a R i v e r a r e a t a l e v e l o f c o n c e r n f o r h u m a n
h e a l t h a n d m m n i t o r i n g i s r e q u i r e d . L e v e l s i n w a t e r a r e
n o t a t a l e v e l o f c o n c e r n . T h e C o m m i t t e e r e c o m m e n d s a n
i n t e r i m m a x i m u m d a i l y e x p o s u r e l i m i t o f 3 5 u g / a d u l t f o r
t o t a l t r i c h l o r o p h e n o l s , b a s e d o n t h e U . S . E P A r i s k
a s s e s s m e n t .
B a c k g r o u n d M a t e r i a l :
N a t i o n a l A c a d e m y o f S c i e n c e s , 1 9 8 2 . D r i n k i n g W a t e r
a n d H e a l t h . V o l . 4 . N A S , W a s h i n g t o n , D . C .
N e ﬂ b e r t , D . a n d I . D i 1 1 m a n . P h a r m a c o l . , 1 9 7 2 . 2 7 2 : 2 4 3 — 2 6 4 .
U . S . E n v i r o n m e n t a l P r o t e c t i o n A g e n c y , 1 9 8 0 . A m b i e n t
W a t e r Q u a l i t y C r i t e r i a f o r T r i c h l o r o p h e n o l s . U . S . E P A ,
W a s h i n g t o n , D . C . -
W o r l d H e a l t h O r g a n i z a t i o n , 1 9 8 4 . G u i d e l i n e s f o r
D r i n k i n g W a t e r Q u a l i t y , V o l . 1 . W H O , G e n e v a .
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 1 . 6 . 5 E t h e r s
1 , 4 — D i o x a n e ( C A S 1 2 3 — 9 1 - 1 )
N O T
E :
1 , 4
- D i
o x a
n e
s h o
u 1 d
n o t
b e
c o n
f u s
e d
w i t
h
“ d i
o x i
n “ ,
a t e r
m
c o m
m o n
i y
u s e
d
t o r e f
e r
t o
p o 1 y c h 1 o r i n a t e d d i b e n z o — p — d i o x i n s .
1 , 4
- D i
o x a
n e
h a s
c a u
s e d
n a s
a 1
e p i
t h e
1 i a
1
c e 1
1
c a n
c e r
i n
r a t
s
a n d
h e p
a t o
c e 1
1 u 1
a r
c a r
c i n
o m a
s
i n
r a t
s
a n d
m i c
e
( N C
I ,
1 9 7
8 ) .
A d o s
e — r
e s p
o n s
e
r e 1
a t i
o n s
h i p
i s
d i f
f i c
u 1 t
t o d e t
e r m
i n e
b e c
a u s
e
o f t h e t o x
i c i
t y
o f
t h i
s
c h e
m i c
a 1
d u r
i n g
t h e b i o
a s s
a y .
N o t u m
o r s
o r
t o x
i c
e f f
e c t
s
w e r
e
r e p
o r t
e d
i n m a 1
e
a n d f e m
a 1 e
r a t
s
e x p
o s e
d
t o d i o
x a n
e
i n d r i
n k i
n g
w a t
e r
( 9 .
6
a n d 1 9
m g /
k g —
b w /
d a y
,
r e s
p e c
t i v
e 1 y
( K o
c i b
a ,
g t _ a l .
,
1 9 7
4 ) .
T h e S t a
t e
o f M i c
h i g
a n
( 1 9
8 5 )
h a s c o n
d u c
t e d
a r i s
k
a s s
e s s
m e n
t
o f 1 , 4
— D i
o x a
n e
a n d d e t
e r m
i n e
d
a 1 0 ‘
s
e x c
e s s
r i s
k
o f c a n
c e r
a t 1 7 p g /
a d u
1 t /
d a y
.
T h e
C o m
m i t
t e e
r e c
o m m
e n d
s
a n i n t
e r i
m
m a x
i m u
m
d a i
1 y
e x p
o s u
r e
1 i m
i t
o f 1 7 u g /
a d u
1 t ,
b a s
e d
o n t h e
M i c
h i g
a n
a s s
e s s
m e n
t .
T h i s s o 1 v e n t w a s o b s e r v e d i n s e v e r a 1 d i s c h a r g e s i n t o
L a k e M i c h i g a n n e a r C h i c a g o i n c o n c e n t r a t i o n s o f 1
u g / L ( 1 9 7 8 A p p e n d i x E ) . A m b i e n t w a t e r
c o n c e n t r a t i o n s w e r e n o t g i v e n . T h e 1 9 8 3 I n v e n t o r y
d o e s n o t 1 i s t t h i s c o m p o u n d .
° C o n c e n t r a t i o n s o f 1 , 4 — D i o x a n e i n d i s c h a r g e s
n e a r C h i c a g o a r e a t a 1 e v e 1 o f c o n c e r n f o r h u m a n
h e a 1 t h . H o w e v e r , 1 i t t 1 e i s k n o w n o f t h e
c o n c e n t r a t i o n s o f d i o x a n e i n s u r f a c e w a t e r o r
f i s h . H e n c e , t h e C o m m i t t e e r e c o m m e n d s t h a t d a t a
o n t h e u s e s o f d i o x a n e b e c o 1 1 e c t e d a n d t h a t
s u r v e i 1 1 a n c e t a k e p 1 a c e f o r t h i s c o m p o u n d i n
e f f 1 u e n t s , s u r f a c e w a t e r s n e a r e f f 1 u e n t s a n d
f i s h i n t h e v i c i n i t y o f e f f 1 u e n t s .
B a c k g r o u n d M a t e r i a 1 :
K o c i b a , R . J . g t a l . , 1 9 7 4 . T o x i c o 1 . A p p 1 . P h a r m a c o 1 .
3 0 : 2 7 5 — 2 8 6 .
M i c h i g a n S t a t e D e p t . N a t . R e s o u r c e s , 1 9 8 5 . P e r s .
C o m m .
N a t i o n a 1 C a n c e r I n s t i t u t e , 1 9 7 8 . B i o a s s a y o f
1 , 4 — D i o x a n e f o r P o s s i b i e C a r c i n o g e n i c i t y .
N a t i o n a 1 C a n c e r I n s t i t u t e , B e t h e s d a , M D .
4 2
 1 . 6 . 6 A c i d s a n d E s t e r s
P h t h a 1 i c a c i d , d i i s o b u t y 1 e s t e r
( d i i s o b u t y 1 p h t h a 1 a t e , D B P ) ( C A S 8 4 - 6 9 — 5 )
D B P h a s n o t b e e n f o u n d t o b e c a r c i n o g e n i c i n c h r o n i c
f e e d i n g s t u d i e s . T h e N A S h a s p u b 1 i s h e d a n A D I f o r
D B P o f 0 . 1 1 m g / k g — b w / d a y . T h e s u g g e s t e d
n o — a d v e r s e — e f f e c t 1 e v e 1 i n w a t e r i s 0 . 7 7 m g D B P / L .
T h i s p h t h a 1 i c a c i d e s t e r w a s r e p o r t e d i n a
w a s t e w a t e r d i s c h a r g e i n t o L a k e M i c h i g a n n e a r C h i c a g o
( 1 9 7 8 A p p e n d i x E ) a t a c o n c e n t r a t i o n o f 1 4 p g / L .
T h e 1 9 8 3 I n v e n t o r y d o e s n o t T i s t t h i s c o m p o u n d . T h e
c o m p o u n d i s p r o b a b 1 y m o r e a b u n d a n t t h a n a v a i 1 a b 1 e
d a t a s u g g e s t .
° T h e s i n g 1 e w a s t e w a t e r d i s c h a r g e r e p o r t e d i s n o t
a t a 1 e v e 1 o f c o n c e r n f o r h u m a n h e a 1 t h . 0 n t h e
b a s i s o f t h e N A S e v a T u a t i o n , t h e C o m m i t t e e
r e c o m m e n d s a n i n t e r i m m a x i m u m d a i 1 y e x p o s u r e
1 i m i t o f 7 . 7 m g / a d u 1 t .
B a c k g r o u n d M a t e r i a 1 :
N a t i o n a 1 A c a d e m y o f S c i e n c e s , 1 9 7 7 . D r i n k i n g W a t e r
a n d H e a 1 t h . V 0 1 . 1 . W a s h i n g t o n , D . C .
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l . 6 . l M i s c e l l a n e o u s
A n i l i n e ( C A S 6 2 - 5 3 ~ 3 )
A n i
l i n
e
h a s
n o t
b e e
n
s h o
w n
t o
b e
c a r
c i n
o g e
n i c
t o
h u m
a n s
i n
o c c
u p a
t i o
n a l
s t u
d i e
s
c o n
d u c
t e d
t o
d a t
e .
H o w
e v e
r ,
t h e
I A R
C
r e p
o r t
s
t h a
t
t h e
r e
i s
" l i
m i t
e d
e v i
d e n
c e "
t h a
t
a n i
l i n
e
h y d
r o c
h l o
r i d
e
c a u
s e s
c a n
c e r
( h a
e m a
n g i
o s a
r c o
m a )
i n
r o d
e n t
s
( r a
t s )
.
T h e
r e
i s
a
p a u
c i t
y
o f
t o x
i c o
l o g
y
d a t
a
a v a
i l a
b l e
o n
a n i
l i n
e ,
h e n
c e ,
t h e
C o m
m i t
t e e
c a n
n o t
r e c
o m m
e n d
a n
i n t
e r i
m
m a x
i m u
m
d a i
l y
e x p
o s u
r e
l i m
i t .
A n
i l
i n
e
i s
n o
t
l i
s t
e d
i n
t h
e
l 9 8
3
I n
v e
n t
o r
y
a s
a
c o
n t
a m
i n
a n
t
o f
G r
e a
t
L a
k e
s
b i
o t
a ,
s e
d i
m e
n t
,
w a
t e
r
o r
e f
f l
u e
n t
.
H o
w e
v e
r ,
i t
w a
s
d e
t e
c t
e d
b e
f o
r e
l 9
7 8
i n
M u
s k
e g
o n
,
M i
c h
i g
a n
w a
s t
e w
a t
e r
t r
e a
t m
e n
t
p l
a n
t
i n
f l
u e
n t
,
b u
t
n o
t
i n
t h
e
e f
f l
u e
n t
,
a n
d
w a
s
n o
t
q u
a n
t i
f i
e d
.
T h
e s
e
l i
m i
t e
d
f i
n d
i n
g s
d o
n o
t
w a
r r
a n
t
a n
e v
a l
u a
t i
o n
o f
t h
e
c o
n t
a m
i n
a t
i o
n
w i
t h
a n
i l
i n
e
a t
t h
i s
t i
m e
.
A n
i l
i n
e
i s
b i
o d
e g
r a
d a
b l
e
i n
s u
r f
a c
e
w a
t e
r s
.
N e
v e
r t
h e
l e
s s
,
t h
i s
c h
e m
i c
a l
i s
u s
e d
e x
t e
n s
i v
e l
y
b y
t h
e
c h
e m
i c
a l
i n
d u
s t
r y
a n
d
t h
e r
e f
o r
e
m a
y
a p
p e
a r
a s
t h
e
r e
s u
l t
o f
a c
c i
d e
n t
a l
r e
l e
a s
e .
°
U n
d e
r
t h
e s
e
c i
r c
u m
s t
a n
c e
s
t h
e
C o
m m
i t
t e
e
i s
n o
t
c o
n c
e r
n e
d
w i
t h
a m
b i
e n
t
c o
n c
e n
t r
a t
i o
n s
o f
a n
i l
i n
e
b u
t
r e
c o
m m
e n
d s
t h
a t
i n
d u
s t
r i
a l
d i
s c
h a
r g
e s
b e
e x
a m
i n
e d
f o
r
t h
e
p r
e s
e n
c e
o f
a n
i l
i n
e .
B a c k g r o u n d M a t e r i a l :
I n
t .
A g
e n
c y
f o
r
R e
s e
a r
c h
o n
C a
n c
e r
,
l 9
8 2
.
V o
l .
2 7
.
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A z o b e n z e n e ( C A S 1 0 3 — 3 3 - 3 )
I A R
C
( 1 9
7 5 )
r e p
o r t
e d
a
c a r
c i n
o g e
n i c
e f f
e c t
o f
a z o
b e n
z e n
e
o n m a l
e
m i c
e
o f o n e s t r
a i n
b u t n o t o n
e i t
h e r
s e x o f a n o
t h e
r
s t r
a i n
.
A n N C I b i o
a s s
a y
i n d
i c a
t e d
h a e
m a n
g i o
s a r
c o m
a s
a n d o s t
e o s
a r c
o m a
s
i n
m a l
e
a n d f e m
a l e
r a t
s
f e d 2 0 0 p p m ( 1 5 m g
/ k g
— b w
/ d a
y )
a n d 4 0 0 p p
m ( 3 0 m g /
k g —
b w /
d a y
)
a z o
b e n
z e n
e ,
r e s
p e c
t i v
e l y
,
i n t h e
i r
d i e
t .
M i c
e
w e r
e
n o t a f f
e c t
e d
a t s i m
i l a
r
c o n
c e n
t r a
t i o
n s .
I n t h e a b s
e n c
e
o f a r i s
k
a s s
e s s
m e n
t ,
t h e C o m
m i t
t e e
h a s d e c
i d e
d
t o a p p
l y
a n
u n c
e r t
a i n
t y
f a c
t o r
o f 5 0 0
0
( W e
i l ,
1 9 7
2 )
t o t h e l o w
e r
e x p
o s u
r e
d o s
e
i n t h e r a t a n d r e
c o m
m e n
d s
a n i n t
e r i
m
m a x
i m u
m
d a i
l y
e x p
o s u
r e
l i m
i t
o f 2 1 0 p g /
a d u
l t .
A z o b e n z e n e i s n o t l i s t e d i n t h e 1 9 8 3 I n v e n t o r y a s a
c o n t a m i n a n t o f G r e a t L a k e s b i o t a , s e d i m e n t , w a t e r o r
e f f l u e n t . H o w e v e r , i t w a s d e t e c t e d b e f o r e 1 9 7 8 i n
M u s k e g o n , M i c h i g a n w a s t e w a t e r t r e a t m e n t p l a n t
i n f l u e n t , b u t n o t i n t h e e f f l u e n t , a n d w a s n o t
q u a n t i f i e d . T h e C o m m i t t e e h a s n o d a t a o n i t s
p r e s e n t i n d u s t r i a l u s e .
° T h e r e a r e n o d a t a t o i n d i c a t e w h e t h e r o r n o t
c o n c e n t r a t i o n s o f a z o b e n z e n e e x i s t a t a l e v e l o f
c o n c e r n f o r h u m a n h e a l t h . H o w e v e r , t h e
C o m m i t t e e r e c o m m e n d s t h a t t h e j u r i s d i c t i o n s
d e t e r m i n e w h e t h e r o r n o t i t i s b e i n g u s e d i n t h e
G r e a t L a k e s b a s i n , a n d i f s o , t h a t m o n i t o r i n g b e
i m p l e m e n t e d .
B a c k g r o u n d M a t e r i a l :
I n t . A g e n c y f o r R e s e a r c h o n C a n c e r , 1 9 7 5 . V o l . 8 .
N a t i o n a l C a n c e r I n s t i t u t e , 1 9 7 9 . C a r c i n o g e n e s i s
T e c h . R p t . , S e r . 1 5 4 , B e t h e s d a , M D .
N e i l , C . S . , 1 9 7 2 . T o x i c o l . A p p l . P h a r m a c o l . 2 1 : 4 5 4 .
4 6
 3 , 3 ' - D i c h l o r o b e n z i d i n e ( C A S 9 l - 9 4 — l )
3 , 3 ' — D i c h l o r o b e n z i d i n e h a s b e e n f o u n d t o c a u s e
c a n c e r i n s e v e r a l l a b o r a t o r y a n i m a l s p e c i e s ( I A R C ) .
O r a l e x p o s u r e s h a v e r e s u l t e d i n l i v e r c e l l t u m o r s ,
m a m m a r y a n d Z y m b o l — g l a n d t u m o r s a n d c a n c e r o f t h e
b l a d d e r . B e n z i d i n e i s a l s o k n o w n t o b e a p o t e n t
c a r c i n o g e n a n d h a s b e e n i m p l i c a t e d i n h u m a n b l a d d e r
c a n c e r i n w o r k e r s e x p o s e d t o b e n z i d i n e — b a s e d d y e s .
T h e U . S . E P A h a s e s t i m a t e d , b a s e d o n a s e v e n ‘ y e a r
d o g s t u d y , t h a t a l O ‘ 5 r i s k i s a s s o c i a t e d w i t h
e x p o s u r e t o 0 . 0 0 6 p g / k g — b w / d a y . B a s e d o n t h i s
r i s k a s s e s s m e n t , t h e C o m m i t t e e r e c o m m e n d s a n i n t e r i m
m a x i m u m d a i l y e x p o s u r e l i m i t o f 0 . 4 2 p g / a d u l t .
3 , 3 ' — D i c h l o r o b e n z i d i n e w a s f o u n d i n d i s c h a r g e s i n t o
L a k e M i c h i g a n b u t w a s n o t q u a n t i f i e d ( A p p e n d i x E ) .
° W h i l e t h e r e a r e n o d a t a a v a i l a b l e t o i n d i c a t e
w h e t h e r o r n o t t h i s c h e m i c a l i s a t a l e v e l o f
c o n c e r n f o r h u m a n h e a l t h , i t h a s b e e n r e p o r t e d
i n t h e b a s i n . T h e C o m m i t t e e r e c o m m e n d s t h a t
d i s c h a r g e s o f 3 , 3 ' — D i c h l o r o b e n z i d i n e b e
q u a n t i f i e d i m m e d i a t e l y t o a s s e s s i t s p o t e n t i a l
h e a l t h i m p a c t .
B a c k g r o u n d M a t e r i a l :
I n t . A g e n c y f o r R e s e a r c h o n C a n c e r , 1 9 8 2 . S u p p l . 4
a n d M o n o g . 2 9 .
U . S . E n v i r o n m e n t a l P r o t e c t i o n A g e n c y , 1 9 8 0 .
A m b i e n t W a t e r Q u a l i t y C r i t e r i a f o r
D i c h l o r o b e n z i d i n e . U . S . E P A , W a s h i n g t o n , D . C . ,
1 9 8 0 .
4 7
N i c k e l , a s m e t a l l i c i o n
N i c k e l i o n , w h e n i n g e s t e d i n w a t e r a n d f o o d i n
r e l a t i v e l y h i g h c o n c e n t r a t i o n s ( 1 g / L w a t e r o r 1
g / k g f o o d ) , h a s b e e n s h o w n t o c a u s e f e t o t o x i c
e f f e c t s ( B e r m a n a n d R e h n b e r g , 1 9 8 3 ) . T e r a t o g e n i c i t y
s t u d i e s b y t h e s a m e a u t h o r s i n d i c a t e n o a d v e r s e
e f f e c t s i n r o d e n t s e x p o s e d b e t w e e n d a y s 2 t o 1 7 o f
g e s t a t i o n t o 8 0 m g / k g — b w / d a y o f n i c k e l c h l o r i d e .
L o n g — t e r m s t u d i e s i n d i c a t e n o e f f e c t s a t 0 . 8
m g / k g — b w / d a y . N i c k e l c o m p o u n d s c a n c a u s e c a n c e r
w h e n i n h a l e d o r i n j e c t e d s u b c u t a n e o u s l y ( S u n d e r m a n ,
1 9 8 3 ) . T h e W H O a n d N A S h a v e c o n c l u d e d t h a t a
d r i n k i n g w a t e r g u i d e l i n e i s n o t r e q u i r e d . T h e
C o m m i t t e e h a s a p p l i e d a l O O O — f o l d u n c e r t a i n t y f a c t o r
t o t h e t e r a t o g e n i c i t y d a t a o f B e r m a n a n d R e h n b e r g
( 1 9 8 3 ) a n d r e c o m m e n d s a m a x i m u m i n t e r i m d a i l y
e x p o s u r e l i m i t o f 6 m g / a d u l t .
L e v e l s o f n i c k e l i n f i s h a n d w a t e r o f t h e G r e a t
L a k e s a r e l a r g e l y u n k n o w n .
° T h e r e a r e n o d a t a t o i n d i c a t e w h e t h e r o r n o t
c o n c e n t r a t i o n s o f n i c k e l a r e a t a l e v e l o f
c o n c e r n f o r h u m a n h e a l t h . T h e C o m m i t t e e
c o n s i d e r s i t u n l i k e l y t h a t n i c k e l o c c u r s i n
c o n c e n t r a t i o n s t h a t a r e o f c o n c e r n t o h u m a n
h e a l t h i n G r e a t L a k e s f i s h a n d w a t e r a n d d o e s
n o t r e c o m m e n d f u r t h e r m o n i t o r i n g .
B a c k g r o u n d M a t e r i a l :
B e r m a n , E . a n d B . R e h n b e r g . F e t o t o x i c E f f e c t s o f
N i c k e l i n D r i n k i n g W a t e r . U . S . E P A , W a s h i n g t o n ,
D . C .
N a t i o n a l A c a d e m y o f S c i e n c e s , 1 9 7 7 . D r i n k i n g
W a t e r a n d H e a l t h . V o l . 1 . N A S , W a s h i n g t o n , D . C .
S u n d e r m a n , F . w . J r . , 1 9 8 3 . C h e m . T o x i c o l . a n d
C l i n . C h e m . o f M e t a l s , A c a d e m i c P r e s s .
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C H E M I C A L O F C O N C E R N a _ C H E M I C A L O F C O N C E R N a _
F I S H W A T E R F I S H W A T E R
A l a c h l o r — — — Y E S H e x a c h l o r o b u t a d i e n e Y E S Y E S
E n d o s u l f a n _ ~ — N 0 D i c h l o r o b e n z e n e s ( o ~ , m — , p — ) N O N O
H e x a c h l o r o b e n z e n e Y E S Y E S a l p h a — H e x a c h l o r o c y c l o h e x a n e Y E S Y E S
O x y c h l o r d a n e Y E S ” 7 — C h l o r i n a t e d n a p h t h a l e n e s ~ ~ e — ~ —
P e n t a c h l o r o p h e n o l N O N O P o l y b r o m i n a t e d b i p h e n y l s Y E S — ~ —
S i m a z i n e — — — N O P o l y c h l o r i n a t e d t e r p h e n y l s — ~ — ~ —
2 , 4 , 5 - T w e ~ N 0 E t h y l b e n z e n e — ~ - N O
T r i f l u r a l i n - ~ — N O S t y r e n e — — N O
C a r b o n t e t r a c h l o r i d e - 0 - Y E S P A H — — — N . A — — -
l , 2 — D i c h l o r o e t h a n e — « — Y E S C r e s o l s — — — N . A — ~ —
l , 2 — D i b r o m o e t h a n e — — — Y E S T r i c h l o r o p h e n o l s Y E S N O
H e x a c h l o r o e t h a n e — — — Y E S l , 4 — D i o x a n e ~ ~ — Y E S
l , 2 — D i c h l o r o e t h e n e — " — — — — D i i s o b u t y l p h t h a l a t e ~ . _ N O
T r i c h l o r o e t h e n e — — — Y E S D i e t h y l h e x y l p h t h a l a t e Y E S Y E S
T e t r a c h l o r o e t h e n e — — — Y E S A n i l i n e — — ~ N . A — ~ —
V i n y l c h l o r i d e / b r o m i d e — — ~ — — A z o b e n z e n e — ' — — — —
3 ~ C h l o r o — l — p r o p e n e — — _ — ~ — 3 , 3 - D i c h l o r o b e n z i d i n e — - —
2 , 3 — D i c h l o r o b u t a d i e n e — — — N . A . — — ~ N i c k e l - - — —
a A n e x p o s u r e l e v e l o f c o n c e r n h a s b e e n a r b i t r a r i l y s e t a t l / l O o f t h e i n t e r i m
 
m a x i m u m d a i l y e x p o s u r e l i m i t e s t a b l i s h e d b y t h e C o m m i t t e e a n d d e s c r i b e d i n
d e t a i l i n t h e t e x t o f t h i s c h a p t e r
i n d i c a t e s t h e r e w e r e i n s u f f i c i e n t m o n i t o r i n g o r s u r v e i l l a n c e d a t a a v a i l a b l e .
i n d i c a t e s t h a t t h e c o n c e n t r a t i o n s r e p o r t e d i n a t l e a s t s o m e a r e a s w e r e a t a
l e v e l o f c o n c e r n .
i n d i c a t e s t h a t f o r t h o s e a r e a s f o r w h i c h m o n i t o r i n g d a t a w e r e a v a i l a b l e , t h e
c o n c e n t r a t i o n r e p o r t e d w a s n o t a t a l e v e l o f c o n c e r n .
i n d i c a t e s t h a t a n e x p o s u r e l e v e l o f c o n c e r n c o u l d n o t b e d e v e l o p e d b e c a u s e
o f i n s u f f i c i e n t t o x i c o l o g y d a t a .
5 0
 T O X I C I T Y P R O F I L E S O F G R E A T L A K E S C H E M I C A L S
I N T H E ' 1 9 8 3 I N V E N T O R Y '
T h e C o m m i t t e e c o n s i d e r e d t h e n e e d t o p r e p a r e t o x i c i t y p r o f i l e s f o r
c o n t a m i n a n t s r e c e n t l y d e t e c t e d i n t h e G r e a t L a k e s b a s i n e c o s y s t e m a n d a l s o
t o c a t e g o r i z e a n d p r i o r i t i z e t h e s e c h e m i c a l s a c c o r d i n g t o p r e v i o u s l y
e s t a b l i s h e d p r o c e d u r e s .
T h e b a s i s f o r t h i s t a s k i s t h e 1 9 8 3 c o m p i l a t i o n b y t h e I J C R e g i o n a l O f f i c e
s t a f f o f t h e c h e m i c a l s d e t e c t e d i n t h e G r e a t ' L a k e s , a n a c c o m p l i s h m e n t
w h i c h i m p r o v e d u p o n t h e e a r l i e r c o m p i l a t i o n o f d a t a k n o w n a s A p p e n d i x E o f
t h e w a t e r Q u a l i t y B o a r d ' s R e p o r t f o r l 9 7 8 .
T h e C o m m i t t e e c o o p e r a t e d w i t h t h e C o o r d i n a t i n g C o m m i t t e e f o r t h e
A s s e s s m e n t o f C h e m i c a l s i n t h e G r e a t L a k e s E c o s y s t e m t o d e t e r m i n e w h i c h o f
t h e 7 8 3 c h e m i c a l s l i s t e d w a r r a n t e v a l u a t i o n . T h e t a s k i n v o l v e d
c l a s s i f y i n g a n d v e r i f y i n g t h e e x i s t e n c e a n d i d e n t i t y o f c h e m i c a l s w h i c h ,
i n s o m e i n s t a n c e s , w e r e d e t e c t e d o n l y o n c e a n d t h e n b y m e t h o d s w h i c h
i n d i c a t e d t h e i r p r e s e n c e w i t h l e s s t h a n a b s o l u t e c e r t a i n t y . O t h e r
c h e m i c a l s l i s t e d i n t h e I n v e n t o r y w e r e c l e a r l y o f n a t u r a l o r i g i n . A s a
r e s u l t ' o f t h i s e f f o r t , t h e n u m b e r o f c h e m i c a l s f o r i m m e d i a t e c o n s i d e r a t i o n
w a s r e d u c e d t o a p p r o x i m a t e l y 5 0 0 w h i c h h a d n o t b e e n p r e v i o u s l y e v a l u a t e d .
U s i n g f u n d s f r o m t h e C a n a d i a n I n t e r d e p a r t m e n t a l G r e a t L a k e s W a t e r Q u a l i t y
P r o g r a m , H e a l t h a n d W e l f a r e C a n a d a l e t a c o n t r a c t t o p r o v i d e f o r a
t a b u l a t i o n o f a v a i l a b l e l i t e r a t u r e o n t h e t o x i c i t y o f t h e s e c h e m i c a l s .
S p e c i f i c a l l y , h u m a n a n d a n i m a l d a t a w e r e s o u g h t u n d e r t h e f o l l o w i n g
h e a d i n g s : a c u t e , s u b c h r o n i c a n d c h r o n i c t o x i c i t y ; c a r c i n o g e n i c i t y ;
m u t a g e n i c i t y ; r e p r o d u c t i v e e f f e c t s i n c l u d i n g t e r a t o g e n i c i t y ;
i m m u n o t o x i c i t y ; a n d n e u r o t o x i c a n d b e h a v i o u r a l e f f e c t s . T h e s e l i s t i n g s
h a v e b e e n c o m p l e t e d . I n a d d i t i o n , a l i s t i n g o f a l l r e v i e w a n d a s s e s s m e n t
d o c u m e n t s w a s p r e p a r e d f o r t h e s e c h e m i c a l s .
S t a g e t w o o f t h e H e a l t h a n d W e l f a r e C a n a d a c o n t r a c t i n v o l v e d t h e
p r e p a r a t i o n o f t o x i c i t y p r o f i l e s . T h e C o m m i t t e e i n s t r u c t e d N H w t o
c o n s i d e r o n l y t h o s e c h e m i c a l s d e t e c t e d i n f i s h o r w a t e r a n d f o r w h i c h
a d e q u a t e d a t a w e r e a v a i l a b l e ( a p p r o x i m a t e l y l 2 0 c h e m i c a l s ) . A t t h e
s u g g e s t i o n o f t h e R e g i o n a l O f f i c e o f t h e I J C a n d w i t h a d d i t i o n a l f u n d s
p r o v i d e d b y t h e W a t e r Q u a l i t y B o a r d , t h i s t a s k w a s a c c e l e r a t e d . A t
p r e s e n t o v e r l O O d r a f t p r o f i l e s h a v e b e e n p r e p a r e d . T h e s e t o x i c i t y
p r o f i l e s w i l l p r o v i d e a n i m p o r t a n t b a s i s f o r t h e e v a l u a t i o n o f c h e m i c a l
h a z a r d s b y t h e C o m m i t t e e a n d p o s s i b l y b y o t h e r I J C c o m m i t t e e s .
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n c
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e c
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e d
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e d
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a d
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e d
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n c
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a d
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n d
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a c
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c
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e
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n
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o f
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c
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,
l e
a d
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3 . 3
 
T h e m e t a b o l i s m a n d t o x i c i t y o f o r g a n i c ( a l k y l ) l e a d h a s n o t b e e n a s
e x t e n s i v e l y s t u d i e d a s t h a t o f i n o r g a n i c l e a d . M o s t o f t h e
e x p e r i e n c e i n h u m a n s r e l a t e s t o i n d u s t r i a l e x p o s u r e . O r g a n i c l e a d
c o m p o u n d s m a y b e a l m o s t c o m p l e t e l y a b s o r b e d f r o m t h e g a s t r o i n t e s t i n a l
t r a c t . T h e i r t o x i c e f f e c t s a r e p r i m a r i l y n e u r o l o g i c a l . T h e y d o n o t ,
h o w e v e r , c a u s e a n e m i a . T e t r a a l k y l l e a d i s m e t a b o l i z e d t o t r i a l k y l
l e a d , w i t h o n l y s m a l l e r a m o u n t s b e i n g f u r t h e r m e t a b o l i z e d t o
i n o r g a n i c l e a d . T h e h a l f - l i f e o f t e t r a a l k y l l e a d i n t h e h u m a n b r a i n
f o l l o w i n g l o w l e v e l e x p o s u r e m a y b e m o r e t h a n 1 y e a r . T h e b r a i n i s
c o n s i d e r e d t h e c r i t i c a l o r g a n i n o r g a n o l e a d i n t o x i c a t i o n . L e v e l s o f
l e a d i n u r i n e h a v e b e e n u s e d a s a m e a s u r e o f e x p o s u r e t o a l k y l
l e a d s . H o w e v e r , t h e s e m e a s u r e m e n t s a r e o f q u e s t i o n a b l e v a l u e , s i n c e
t h e r e i s a p o o r c o r r e l a t i o n b e t w e e n u r i n a r y l e v e l s a n d t h o s e i n t h e
c e n t r a l n e r v o u s s y s t e m t i s s u e a n d b e c a u s e o r g a n i c l e a d i s e l i m i n a t e d
m o s t l y b y f e c a l e x c r e t i o n . A n i m a l s t u d i e s i n d i c a t e t h a t t h e
c o n c e n t r a t i o n o f t r i e t h y l l e a d i n b r a i n t i s s u e d e t e r m i n e s t h e o n s e t
o f n e u r o l o g i c a l s y m p t o m s . I n h u m a n s , t h e f i r s t s i g n s a s s o c i a t e d w i t h
o r g a n i c l e a d p o i s o n i n g a r e f r e q u e n t l y d e l a y e d a n d i n c l u d e
n e r v o u s n e s s , i r r i t a b i l i t y , a n o r e x i a , p a l l o r a n d s o m e l o w e r i n g o f
b l o o d p r e s s u r e . T h e s i g n s a n d s y m p t o m s r e l a t e d t o t h e n e r v o u s s y s t e m
v a r y g r e a t l y .
C a s e s o f i n t o x i c a t i o n m a y p r o g r e s s f r o m n e r v o u s n e s s o r i r r i t a b i l i t y
t o i r r a t i o n a l b e h a v i o u r , d e l u s i o n s a n d h a l l u c i n a t i o n s . I n p a t i e n t s
w h o h a v e r e c o v e r e d f r o m e v e n s e v e r e f o r m s o f t h i s i l l n e s s , r e s i d u a l
e f f e c t s h a v e n o t b e e n o b s e r v e d . T h e r e i s n o c h a n g e i n b l o o d f u n c t i o n
a t a n y s t a g e a s i s o b s e r v e d i n p a t i e n t s e x p o s e d t o i n o r g a n i c l e a d ,
n o r h a s a n y e f f e c t o n p o r p h y r i n m e t a b o l i s m b e e n o b s e r v e d . U r i n a r y
l e a d l e v e l s a r e l i k e l y t o b e h i g h o n l y a f t e r s i g n i f i c a n t e x p o s u r e .
T h i s c o n d i t i o n o c c u r s b e c a u s e o f t h e r e l a t i o n s h i p b e t w e e n b l o o d
l e v e l s a n d u r i n a r y e x c r e t i o n ; t h e l e v e l s i n b l o o d a r e u s u a l l y o n l y
s l i g h t l y e l e v a t e d .
E v a l u a t i o n o f T o l e r a b l e E x p o s u r e t o L e a d
I n o r g a n i c l e a d i n f o o d a n d w a t e r - T h e W o r l d H e a l t h O r g a n i z a t i o n
F o o d a n d A g r i c u l t u r a l O r g a n i z a t i o n ( W H O / F A G ) E x p e r t C o m m i t t e e o n F o o d
A d d i t i v e s i n 1 9 7 2 e s t a b l i s h e d ( o n t h e a s s u m p t i o n t h a t o n l y 1 0 % o f
l e a d i n g e s t e d f r o m f o o d a n d w a t e r i s a b s o r b e d ) a p r o v i s i o n a l
t o l e r a b l e w e e k l y i n t a k e ( T W I ) f o r a d u l t s o f 3 m g o f l e a d . T h e W H O
a s s u m e s a n a v e r a g e a d u l t b o d y w e i g h t o f 6 0 k g , h e n c e t h i s T W I i s
e q u i v a l e n t t o 0 . 0 5 m g / k g b o d y w e i g h t / w e e k . L o w e r l e v e l s o f
t o l e r a b l e e x p o s u r e h a v e b e e n p r o p o s e d f o r i n f a n t s , c h i l d r e n a n d w o m e n
o f c h i l d b e a r i n g a g e ( M a h a f f e y , 1 9 7 7 ; C . D . C . , l 9 7 5 ) .
A l k y l l e a d — A l k y l l e a d c o m p o u n d s a r e v e r y t o x i c ; t h e L 0 5 0 f o r
t e t r a e t h y l l e a d i n h u m a n s h a s b e e n e s t i m a t e d a s 2 5 0 m g / 7 0 k g p e r s o n .
L 0 5 0 v a l u e s h a v e b e e n e s t a b l i s h e d i n l a b o r a t o r y a n i m a l s p e c i e s , b u t
t h e r e a r e n o c h r o n i c a n d f e w s u b c h r o n i c e x p o s u r e s t u d i e s . T h e
c u r r e n t l i m i t s e t b y t h e A m e r i c a n C o n f e r e n c e o f G o v e r n m e n t a l
I n d u s t r i a l
H y g i e n i s t s
( A C G I H ,
l 9 8 1 ) ,
w h i c h
p r o v i d e s
i n f o r m a t i o n
o n
s a f e
l e v e l s
o f
e x p o s u r e
i n
t h e
w o r k p l a c e ,
m a y
b e
t h e
m o s t
s u i t a b l e
b a s i s f o r c a l c u l a t i n g t o l e r a b l e o r a l e x p o s u r e .
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. B
e c a
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s f
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s p
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o d
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l p
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o f
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o f
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n i c
l e a
d a
r e
l i k
e l y
t o
b e
p r e
s e n
t i
n f
i s h ,
t h e
n t
h e
c o n
c e n
t r a
t i o
n o
f t
o t a
l l
e a d
i n
t h e
e d i
b l e
p o r
t i o
n
o f
f i s
h
( b a
s e d
o n
a
l o n
g — t
e r m
c o n
s u m
p t i
o n
o f
3 0
g / d
a y /
a d u
l t )
s h o
u l d
n o t
e x c
e e d
2 m
g / k
g
l e a d
( c o
m b i
n e d
o r g
a n i
c
a n d
i n o
r g a
n i c
f o r
m s )
.
J u r
i s d
i c t
i o n
s
m a y
a d o
p t
m o r
e
r e s
t r i
c t i
v e
s t a
n d a
r d s
,
b a s
e d
o n
d i f
f e r
e n t
e s t
i m a
t e s
o f
f i s
h
c o n
s u m
p t i
o n ;
t h e
p r o
x i m
i t y
o f
t h e
i r
r e s
p e c
t i v
e
p o p
u l a
t i o
n s
t o
u r b
a n —
i n d
u s t
r i a
l i z
e d
a r e
a s
w i t
h
h i g
h
a i r
b o r
n e
l e a d
l e v
e l s
;
o r
t h e
p r o
t e c
t i o
n
o f
s e n
s i t
i v e
s u b
g r o
u p s
,
p a r
t i c
u l a
r l y
c h i
l d r
e n
a n d
w o m
e n
o f
c h i
l d b
e a r
i n g
a g e .
T h e
s e
l i m
i t s
s h o
u l d
b e
c o n
s i d
e r e
d
t e n
t a t
i v e
a n d
s u b
j e c
t t
o c
h a n
g e
a s
m o r
e
i n f
o r m
a t i
o n
b e c
o m e
s a
v a i
l a b
l e
o n :
( 1 )
t h e
l e v
e l
a n d
f r e
q u e
n c y
o f
b o t
h
i n o
r g a
n i c
a n d
o r g
a n i
c
l e a
d
i n
f i s
h ;
( 2 )
t h e
o r g
a n i
c
l e a
d c
o n t
e n t
o f
o t h
e r
f o o
d s ;
( 3 )
t h e
t o x
i c i
t y
o f
a l k
y l
l e a
d ;
a n d
( 4 )
t h e
e x p
o s u
r e
t o
l e a
d
f r o
m
o t h
e r
s o u
r c e
s
s u c
h
a s
a i r
a n d
s o i
l .
C o n c l u s i o n s
I n
v i e
w o
f t
h e
c o n
s i d
e r a
b l e
v a r
i a t
i o n
o f
a l k
y l
l e a
d c
o n c
e n t
r a t
i o n
s
i n
t h e
s a m
p l e
s
a n a
l y z
e d
t o
d a t
e ,
t h e
j u r
i s d
i c t
i o n
s
a r e
f a c
e d
w i t
h
c o n
s i d
e r a
b l e
d i f
f i c
u l t
y
i n
i s s
u i n
g
a p p
r o p
r i a
t e
a d v
i s o
r i e
s .
0 f
t h e
j u r
i s d
i c t
i o n
s
a f f
e c t
e d ,
o n l
y t
h e
S t a
t e
o f
N e w
Y o r
k
h a s
a d d
r e s
s e d
t h e
q u e
s t i
o n
o f
t o l
e r a
b l e
d o s
e i
n i
t s
a d v
i s o
r y
t o
t h e
p u b
l i c
.
B a s
e d
o n
a
c o n
s i d
e r a
t i o
n
o f
t o t
a l
l e a
d
i n t
a k e
,
t h e
N . Y
.
d e r
i v a
t i o
n
d o e
s
n o t
d i f
f e r
m a t
e r i
a l l
y
f r o
m
o u r
p r e
s e n
t
d e r
i v a
t i o
n .
T h e
N . Y
.
a d v
i s o
r y
a l s
o c
o n s
i d e
r s
s o m
e o
f t
h e
u n c
e r t
a i n
t i e
s i n
t h e
a v a
i l a
b l e
d a t
a b
a s e
.
I n
t h e
o p i
n i o
n o
f t
h e
C o m
m i t
t e e
i t
i s
p r o
t e c
t i v
e .
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R e c e
n t
i n f o
r m a t
i o n
( p e r
s o n a
l c
o m m u
n i c a
t i o n
, A
. J
o h n s
o n ,
t h e
O n t a
r i o
M i n i
s t r y
o f t h e E n v i
r o n m
e n t )
s u g g
e s t s
t h a t d e p u
r a t i
o n
r a t e
s
f o r a l k y
l
l e a d i n f i s h a r e r a p i
d
a n d t h a t d i f f
e r e n
c e s
b e t w
e e n
y e a r
s
m a y r e f l
e c t
t i m e d i f f
e r e n
c e s
b e t w
e e n
t h e e x p o
s u r e
a n d s a m p
l i n g
o f f i s h s p e c
i e s .
W h e r e a s m o n i t o r i n g f o r t o t a l l e a d c o n t e n t m a y b e s u f f i c i e n t f o r
r e g u l a t o r y p u r p o s e s , i t r e m a i n s n e c e s s a r y t o d e t e r m i n e t h e e x a c t
c h e m i c a l s p e c i e s o f l e a d , i n c l u d i n g c h a n g e s i n t h e s p e c i a t i o n o f
o r g a n i c l e a d w i t h t i m e , f o r a m o r e c o m p l e t e t o x i c o l o g i c a l
e v a l u a t i o n . I n f o r m a t i o n o n t h e t y p e o f d i s c h a r g e ( c o n t i n u o u s y s .
d i s c o n t i n u o u s ) w o u l d b e u s e f u l t o t h o s e w h o e v a l u a t e t h e a n a l y t i c a l
d a t a .
R e c o m m e n d a t i o n s
° T h e j u r i s d i c t i o n s s h o u l d c o n t i n u e t o m o n i t o r l e a d
c o n c e n t r a t i o n s i n f i s h i n t h e S t . L a w r e n c e R i v e r s o t h a t
p o t e n t i a l h u m a n e x p o s u r e c a n b e a s s e s s e d m o r e r e l i a b l y a n d
c h a n g e s i n p o t e n t i a l e x p o s u r e n o t e d .
T h e j u r i s d i c t i o n s s h o u l d a n a l y z e t h e e d i b l e p o r t i o n s ( s u i t a b l y
d e f i n e d ) o f f i s h f o r b o t h i n o r g a n i c a n d o r g a n i c s p e c i e s o f l e a d
a n d p r o v i d e a g e a n d s p e c i e s i n f o r m a t i o n .
T h e d i s c h a r g e s f r o m t h e i d e n t i f i e d p r i m a r y s o u r c e s s h o u l d b e
d i s c o n t i n u e d .
R e f e r e n c e s
A m e r i c a n C o n f e r e n c e o f G o v e r n m e n t a l I n d u s t r i a l H y g i e n i s t s
I n c . D o c u m e n t a t i o n o f t h e T h r e s h o l d L i m i t V a l u e s , 6 t h e d . , 1 9 8 1 .
B r i e f i n g N o t e : L e a d C o n t a m i n a t i o n o f F i s h i n t h e S t . L a w r e n c e a n d
S t . C l a i r R i v e r s . R e c e i v e d f r o m D r . P . V . H o d s o n , C a n a d a
F i s h e r i e s a n d O c e a n s , C a n a d a C e n t r e f o r I n l a n d W a t e r s ,
B u r l i n g t o n , O n t a r i o , A p r i l 1 9 8 4 ( a l s o : P r o c e e d i n g s o f t h e 1 9 8 3
A n n u a l M e e t i n g , I n t e r n a t i o n a l A s s o c i a t i o n f o r G r e a t L a k e s
R e s e a r c h , O s w e g o , N Y ) .
C e n t e r s f o r D i s e a s e C o n t r o l , 1 9 7 5 . I n c r e a s e d l e a d a b s o r p t i o n a n d
l e a d p o i s o n i n g i n y o u n g c h i l d r e n . J . P e d i a t r i c s 8 7 : 8 2 4 — 8 3 0 .
G r a n d j e a n , P . a n d E . C . G r a n d j e a n , 1 9 8 4 . B i o l o g i c a l E f f e c t s o f O r g a n o
L e a d C o m p o u n d s , C R C P r e s s I n c . , B o c a R a t o n , F L .
H a h a f f e y , K . R . , 1 9 7 7 . R e l a t i o n s b e t w e e n q u a n t i t i e s o f l e a d i n g e s t e d
a n d h e a l t h e f f e c t s i n h u m a n s . J . P e d i a t r i c s 5 9 : 4 4 8 — 4 5 6 .
W o r l d H e a l t h O r g a n i z a t i o n , J o i n t E x p e r t C o m m i t t e e o n F o o d A d d i t i v e s ,
1 9 7 2 . S i x t e e n t h R e p o r t . L e a d ( p p . 1 6 - 2 0 ) . G e n e v a : W o r l d
H e a l t h O r g a n i z a t i o n / F o o d a n d A g r i c u l t u r a l O r g a n i z a t i o n .
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E P I D E M I O L O G I C A L E V A L U A T I O N O F H U M A N H E A L T H
E F F E C T S O F C H E M I C A L S I N T H E G R E A T L A K E S
F o r t h e p r o t e c t i o n o f p u b l i c h e a l t h a n d t h e e n v i r o n m e n t , t h e I J C
u n d e r t a k e s s t u d i e s o f p e r s i s t e n t t o x i c s u b s t a n c e s i n t h e G r e a t L a k e s
b a s i n e c o s y s t e m , i . e . u n d e r t h e l 9 7 8 G r e a t L a k e s W a t e r Q u a l i t y
A g r e e m e n t , t h e P a r t i e s s h a l l e s t a b l i s h a c t i o n l e v e l s t o p r o t e c t h u m a n
h e a l t h a s r e g a r d s t h e f o l l o w i n g :
( l ) t h e s i g n i f i c a n c e o f e f f e c t s o f p e r s i s t e n t t o x i c s u b s t a n c e s ;
( 2 ) i n t e r a c t i v e e f f e c t s ; a n d
( 3 ) a p p r o a c h e s t o c a l c u l a t i o n o f a c c e p t a b l e l o a d i n g r a t e s f o r
p e r s i s t e n t t o x i c s u b s t a n c e s .
I n C h a p t e r l o f i t s l 9 8 3 A n n u a l R e p o r t , t h e C o m m i t t e e e l a b o r a t e d o n
t h e p o w e r o f t h e t o x i c o l o g i c 1 ; . t h e e p i d e m i o l o g i c a p p r o a c h t o
d e t e r m i n i n g t h e e f f e c t s o f t o x i c c h e m i c a l s O n h u m a n h e a l t h . W h e r e a s
t h e t o x i c o l o g i c a p p r o a c h i s b a s e d o n t h e e x t r a p o l a t i o n o f r e s u l t s
f r o m a n i m a l e x p e r i m e n t a t i o n , e n v i r o n m e n t a l e p i d e m i o l o g y i s c o n c e r n e d
w i t h e v i d e n c e a n d d e t e r m i n a n t s o f d i s e a s e f r o m e n v i r o n m e n t a l f a c t o r s
i n h u m a n p o p u l a t i o n s . I t i s t h e C o m m i t t e e ' s o p i n i o n t h a t , i n o r d e r
t o ' d e a l w i t h p o s s i b l e s h o r t c o m i n g s i n t h e t o x i c o l o g i c a p p r o a c h ,
e p i d e m i o l o g i c s t u d i e s s h o u l d b e c o n s i d e r e d w h e r e f e a s i b l e a n d
a p p r o p r i a t e t o d e t e c t e n v i r o n m e n t a l l y c a u s e d d i s e a s e i n t h e G r e a t
L a k e s b a s i n p o p u l a t i o n . I n i t s l 9 8 3 A n n u a l R e p o r t , t h e C o m m i t t e e
d e s c r i b e d t h e t y p e s o f e p i d e m i o l o g i c a l s t u d i e s a n d t h e i r a p p l i c a t i o n .
H i s t o r i c a l l y , t h e r e h a s b e e n l i t t l e o r n o e p i d e m i o l o g i c e v i d e n c e
w h i c h
c o u l d
e l u c i d a t e
t h e
h u m a n
h e a l t h
e f f e c t s
o f
w a t e r
c o n t a m i n a t i o n . T h e r e i s n o q u e s t i o n t h a t t h i s i s a m e t h o d o l o g i c a l l y
d i f f i c u l t
a r e a
f o r
e p i d e m i o l o g i c
r e s e a r c h .
T o
d e t e r m i n e
w h e t h e r
i t
w o u l d
b e
w o r t h w h i l e ,
a n d
i f
s o ,
t o
w h a t
d e g r e e ,
t o
s t i m u l a t e
e p i d e m i o l o g i c
r e s e a r c h
t h a t
w o u l d
h e l p
t h e
I J C
w i t h
i t s
m a n d a t e
o f
e v a l u a t i n g
h e a l t h
e f f e c t s
o f
w a t e r
c o n t a m i n a t i o n ,
t h e
C o m m i t t e e
r e q u e s t e d
a n d
r e c e i v e d
a b u d g e t
f r o m
t h e
I J C
a n d
h a s
p r o c u r e d
e x p e r t
c o n s u l t a t i o n i n e p i d e m i o l o g y .
T h e
c o n
s u l
t a n
t h
a s
t a k
e n
i n t
o c
o n s
i d e
r a t
i o n
t h e
p e r
t i n
e n t
t e c
h n i
c a l
l i t
e r a
t u r
e i n
t h i
s f
i e l
d a
n d
w i t
h c
o n t
a m i
n a n
t s o
f c
o n c
e r n
i n
t h e
G r e
a t
L a k
e s
b a s
i n .
M o r
e o v
e r ,
h e
h a s
c o n
s i d
e r e
d t h
e c
o n c
e r n
s o f
t h e
G r e
a t
L a k
e s '
r e s
i d e
n t s
a s
p r e
s e n
t e d
b y
c i t
i z e
n s '
g r o
u p s
a n d
j u r
i s d
i c t
i o n
s a n
d h
a s
d e t
e r m
i n e
d s o
u r c
e s
o f
d a t
a o
n h
e a l
t h
a n d
t h e
e n v
i r o
n m e
n t d
e e m
e d
u s e
f u l
f o r
s t u
d y i
n g
r e l
a t i
o n s
h i p
s b e
t w e
e n
t h e
m .
I n
a d d
i t i
o n ,
t h e
c o n
s u l
t a n
t c o
n s i
d e r
e d ,
t h e
t y p
e s
o f
e p i
d e m
i o l
o g i
c
s t u
d i e
s t
h a t
m i g
h t
b e
u n d
e r t
a k e
n t o
i n v
e s t
i g a
t e t
h e
r e l
a t i
o n s
h i p
b e t w
e e n
e n v i
r o n m
e n t a
l
c o n t
a m i n
a t i o
n
a n d
h u m a
n
h e a l
t h .
T h i s
c o n s
i d e r
a t i o
n
w i l l
b e
u s e d
t o
r e c o
m m e n
d
t o
t h e
C o m m
i t t e
e
a
c o s t
— e f f
e c t i
v e
p r o g
r a m
o f e p i d
e m i o
l o g i
c
r e s e
a r c h
a n d /
o r
s u r v
e i l l
a n c e
.
H i s r e p o
r t
w i l l b e m a d e t h e t o p i
c
o f a n
i n t e
r d i s
c i p l
i n a r
y
w o r k
s h o p
f o r r e v i
e w
a n d c o m m
e n t
b y i n v i
t e d
s c i e
n t i s
t s .
T h e r e s u
l t s
o f t h i s m e e t
i n g
w i l l b e p u b l
i s h e
d
s e p a
r a t e
l y .
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5 . 1
H E A L T H R E L A T E D S U R V E I L L A N C E A N D M O N I T O R I N G P R O G R A M S
O F W A T E R A N D E F F L U E N T S I N T H E G R E A T L A K E S B A S I N
I n t r o d u c t i o n
I n M a r c h , l 9 8 2 , a r o u n d t a b l e m e e t i n g w a s c o n v e n e d i n M i c h i g a n o n t h e
d a t a r e q u i r e m e n t s f r o m s u r v e i l l a n c e a n d m o n i t o r i n g p r o g r a m s u s e f u l
f o r t h e a s s e s s m e n t o f h u m a n h e a l t h i m p a c t s . T h e r o u n d t a b l e
p r o c e e d i n g s m a d e s p e c i f i c r e c o m m e n d a t i o n s , i n c l u d i n g t h e n e e d t o
i n c r e a s e t h e c o m p a r a b i l i t y o f d a t a b e t w e e n j u r i s d i c t i o n s a n d t o
r e p o r t , a t l e a s t a n n u a l l y , t h e f i n d i n g s o f s u r v e i l l a n c e a n d
m o n i t o r i n g p r o g r a m s t o t h e I J C . T h e p r o c e e d i n g s a l s o c o n t a i n e d a
s u m m a r y o f e x i s t i n g f i s h s u r v e i l l a n c e a n d m o n i t o r i n g p r o g r a m s
s p o n s o r e d b y t h e j u r i s d i c t i o n s , b u t d i d n o t i n c l u d e s i m i l a r
i n f o r m a t i o n f o r w a t e r .
I n M a r c h l 9 8 3 , t h e H e a l t h E f f e c t s C o m m i t t e e d e v e l o p e d a w a t e r q u a l i t y
m o n i t o r i n g q u e s t i o n n a i r e a n d s e n t i t t o a l l G r e a t L a k e s s t a t e s a n d
t h e p r o v i n c e o f O n t a r i o . T h e q u e s t i o n n a i r e w a s i n t e n d e d t o a s s e s s
e x i s t i n g s t a t e ~ o r ~ p r o v i n c e — w i d e e f f o r t s t o n m n i t o r r a w a n d t r e a t e d
w a t e r a s w e l l a s i n d u s t r i a l e f f l u e n t s f o r c o n t a m i n a n t s o f h u m a n
h e a l t h c o n c e r n . T h e i n f o r m a t i o n r e c e i v e d w a s c o n d e n s e d i n t o a m a t r i x
s u i t a b l e f o r r a p i d i d e n t i f i c a t i o n o f w a t e r m o n i t o r i n g a n d
s u r v e i l l a n c e p r o g r a m s . T a b l e s s u m m a r i z i n g t h e r e s p o n s e s o b t a i n e d
f r o m t h e v a r i o u s a g e n c i e s w e r e c o n s t r u c t e d i n t h e f o l l o w i n g
c a t e g o r i e s :
A m b i e n t W a t e r ;
R a w a n d F i n i s h e d D r i n k i n g W a t e r ;
I n d u s t r i a l E f f l u e n t s ; a n d
S e w a g e T r e a t m e n t P l a n t E f f l u e n t s .
T h e t a b l e s w e r e r e t u r n e d t o t h e j u r i s d i c t i o n s f o r v e r i f i c a t i o n a n d / o r
u p d a t i n g . T h e r e s u l t s p r e s e n t e d i n t h i s r e p o r t s u m m a r i z e t h e m o s t
u p — t o — d a t e i n f o r m a t i o n a v a i l a b l e o n m o n i t o r i n g / s u r v e i l l a n c e p r o g r a m s
i n t h e G r e a t L a k e s b a s i n . I t m u s t b e a c k n o w l e d g e d t h a t g a p s s t i l l
e x i s t i n t h e d a t a , b e c a u s e m o n i t o r i n g b y l o c a l u t i l i t i e s ,
m u n i c i p a l i t i e s o r a u t h o r i t i e s w a s n o t a l w a y s p r o v i d e d . T h e d a t a
p r e s e n t e d a r e t h o s e o b t a i n e d o n l y f r o m t h e s t a t e / p r o v i n c i a l
j u r i s d i c t i o n s ; m o r e c o m p r e h e n s i v e p r o g r a m s m a y , i n f a c t , h a v e b e e n
c a r r i e d o u t . A s t h e I J C r e c e i v e s d a t a o n l y f r o m t h e s t a t e / p r o v i n c i a l
j u r i s d i c t i o n s , i t i s i m p o r t a n t t h a t t h e s e j u r i s d i c t i o n s a r e a w a r e o f
a n d i n c l u d e r e p o r t s o f m o n i t o r i n g b y t h e l o c a l u t i l i t i e s ,
m u n i c i p a l i t i e s a n d a u t h o r i t i e s .
I t i s h o p e d t h a t t h i s p r e l i m i n a r y p r e s e n t a t i o n o f t h e d a t a o n
h e a l t h — r e l a t e d s u r v e i l l a n c e a n d m o n i t o r i n g p r o g r a m s s t i m u l a t e s s o m e
d i s c u s s i o n a n d c o o p e r a t i o n i n t h e p l a n n i n g , c o l l e c t i o n a n d r e p o r t i n g
o f d a t a a n d t h e p l a n n i n g o f f u t u r e p r o g r a m s i n t h e G r e a t L a k e s b a s i n .
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5 . 2
5 . 3
P r o g r a m s
T h e p r o g r a m s o f t h e j u r i s d i c t i o n s a r e s h o w n o n T a b l e s 5 . l t o 5 . 4 .
A p p e n d i c e s t o t h e s e t a b l e s ( A p p e n d i c e s A t o H ) a r e a l s o p r o v i d e d t o
i n d i c a t e s p e c i f i c m o n i t o r i n g a s i d e n t i f i e d b y t h e j u r i s d i c t i o n s .
A d d i t i o n a l i n f o r m a t i o n i s a v a i l a b l e t h r o u g h t h e c o n t a c t p e r s o n s n a m e d
i n T a b l e 5 . 5 .
W
T h e s u m m a r y m a t r i c e s s u g g e s t t h a t t h e r e w o u l d a p p e a r t o b e a w i d e
v a r i a t i o n i n t h e m o n i t o r i n g p r o g r a m s b e i n g u n d e r t a k e n i n t h e G r e a t
L a k e s b a s i n .
5 . 3 . l A m b i e n t W a t e r
N e w Y o r k a n d M i n n e s o t a a p p e a r t o h a v e t h e m o s t c o m p r e h e n s i v e
c h e m i c a l m o n i t o r i n g p r o g r a m s . T h e y i n c l u d e a l l c h e m i c a l s o n
t h e U . $ . E P A ' s P r i o r i t y P o l l u t a n t s L i s t ( P P L ) . I n a d d i t i o n ,
M i n n e s o t a m o n i t o r s s o m e c o n v e n t i o n a l w a t e r q u a l i t y p a r a m e t e r s
s u c h a s o r g a n i c n i t r o g e n a n d p h o s p h o r u s . H o w e v e r , N e w Y o r k
d o e s n o m o n i t o r i n g a t l a k e s t a t i o n s , o n l y o n t r i b u t a r i e s o r
c o n n e c t i n g c h a n n e l s . I l l i n o i s m o n i t o r s f o r m o s t o f t h e
p e s t i c i d e s o n E P A ' s P P L a n d f o r c y a n i d e , b u t f o r f e w o t h e r
o r g a n i c c h e m i c a l s e x c e p t h e x a c h l o r o b e n z e n e , p e n t a c h l o r o p h e n o l
a n d p h e n o l . T h e p r o g r a m s o f t h e s t a t e s o f I n d i a n a ( p h e n o l s
a n d s o m e m e t a l s a n d c y a n i d e ) , O h i o a n d P e n n s y l v a n i a ( s o m e
m e t a l s ) i n c l u d e f e w e r t h a n l 0 c h e m i c a l s o n t h e P P L .
O n t a r i o m o n i t o r s o n a c a s e — b y — c a s e b a s i s , t h e p a r a m e t e r s b e i n g
d e f i n e d a f t e r a n a s s e s s m e n t o f t h e p o t e n t i a l s o u r c e s o f
c o n t a m i n a t i o n . W i s c o n s i n m o n i t o r s o n l y f o r l e a d a n d s o m e
c o n v e n t i o n a l w a t e r q u a l i t y p a r a m e t e r s . M i c h i g a n d o e s n o t
m e a s u r e o r g a n i c c h e m i c a l s o n a r e g u l a r b a s i s a n d c a r r i e s o u t
n o o p e n w a t e r m o n i t o r i n g .
5 . 3 . 2 R a w a n d T r e a t e d D r i n k i n g W a t e r
I n d i a n a m o n i t o r s f o r E P A ' s P P L i n r a w a n d t r e a t e d d r i n k i n g
w a t e r . O h i o a n d P e n n s y l v a n i a m o n i t o r f o r n o n e o f t h e
c h e m i c a l s
o n
E P A ' s
P P L .
O n t a r i o ' s
p r o g r a m
i n c l u d e s
o n l y
p h e n o l s ,
t h e
t r i h a l o m e t h a n e s
a n d
m o s t
o f
t h e
p e s t i c i d e s
a n d
m e t a l s
o n
t h e
P P L ,
a n d
N e w
Y o r k
m o n i t o r s
o n l y
t h e
h e a v y
m e t a l s
a n d
t r i h a l o m e t h a n e s .
T h e
s t a t e s
o f
M i n n e s o t a ,
M i c h i g a n
a n d
I l l i n o i s
m o n i t o r
f o r
s o m e
o f
t h e
o r g a n i c
c h e m i c a l s
o n
t h e
P P L
a n d
s o m e
o f
t h e
m e t a l s ;
M i n n e s o t a
i n c l u d e s
a b o u t
2 0
o r g a n i c
c h e m i c a l s
n o t
o n
t h e
P P L
i n
i t s
p r o g r a m .
W i s c o n s i n ' s
p r o g r a m
i n c l u d e s
a
f e w
p e s t i c i d e s ,
s o m e
h e a v y
m e t a l s
a n d
t r i h a l o m e t h a n e s
f r o m
t h e P P L .
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z o n e
d u r i n
g i n t
e n s i v
e
s u r
v e y
s
A s n e e d e d f o r
a m b i e n t
w a t e r
p r o t e c t i o n .
 
M a j o r d i s c h a r g e s
d i v e r t e d f r o m L a k e
M i c h i g a n — r e m a i n i n g
a r e m i n o r o r s t o r m
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e « d e p e n
d i n g
u p o n p l
a n t s i z
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l a m e p
u n u
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m o r e
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S e c t
i o n I I — I
E P A
D o r o
t h y B e n
n e t t
2 2 0 0 C
h u r c
h i 1 1 R d
S p r i
n g f i
e l d ,
I L
( 2 1 7
)
7 8 5 —
0 5 6 1
S e c t
.
I I I G
I V — I
E P A
F r a n
k
Y u m p
i n g
1 7 0 1 F
i r s t A
v e .
H a y w
o o d ,
I L 6 0 1 5
3
( 3 1 2
) 3 4 5 -
9 7 0 0
 
M r . J o h n
H i n t e r s
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S e c t i o n 1
0 r . 1 .
H e a t h c o t e
I n v e s t . &
S u r v e i 1 1 .
G r . L a k e s
S e c t i o n
S e c t i o n
1 1
R . B . H u n s i n g e r
D r i n k . H a t .
S e c t .
H a t e r R e s o u r c e s
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S e c t i o n 1 1 1
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H a t e r & H a s t e w a t e r
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1 S t . C i a i r
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T o r o n t o .
O N
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5 . 3 . 3
5 . 3 . 4
I n d u s t r i a l E f f l u e n t
M o n i t o r i n g i s n o r m a l l y c a r r i e d o u t a t t h e i n d i v i d u a l o u t f a l l s
a n d t h e r a n g e o f p a r a m e t e r s e x a m i n e d i s s p e c i f i c t o t h e
i n d i v i d u a l d i s c h a r g e , e x c e p t f o r t h e s t a t e o f P e n n s y l v a n i a
w h i c h r e p o r t s m o n i t o r i n g f o r a l l c o m p o u n d s o n t h e U . S . E P A ' s
P P L o n c e p e r y e a r .
S e w a g e T r e a t m e n t P l a n t E f f l u e n t s
I n d i a n a h a s n o d i r e c t m u n i c i p a l d i s c h a r g e s i n t o t h e G r e a t
L a k e s ( L . M i c h i g a n ) a n d i n t h e s t a t e o f I l l i n o i s , s u c h
d i s c h a r g e s ( e x c e p t m i n o r a n d s t o r m w a t e r b y — p a s s e s ) a r e
d i v e r t e d f r o m L a k e M i c h i g a n . M i n n e s o t a d o e s p r i o r i t y
p o l l u t a n t s c a n s o n a q u a r t e r l y b a s i s . I n a l l o t h e r
j u r i s d i c t i o n s o r g a n i c c o m p o u n d s m a y b e m o n i t o r e d o n a
s i t e - s p e c i f i c b a s i s , a s r e q u i r e d .
5 . 4 C o n c l u s i o n s
0
T h e P r i o r i t y P o l l u t a n t L i s t d e v e l o p e d b y t h e U . S . E P A i n c l u d e s
m o s t o f t h e c h e m i c a l s l i s t e d b y t h e C o m m i t t e e i n i t s l 9 8 2
A n n u a l R e p o r t ( T a b l e 7 . 3 , C h e m i c a l s f o u n d i n t h e G r e a t L a k e s
w i t h t h e p o t e n t i a l t o i m p a c t o n h e a l t h t h a t a r e n o t c u r r e n t l y
s u b j e c t t o r e g u l a t o r y m o n i t o r i n g ) . C h e m i c a l s f r o m T a b l e 7 . 3
n o t o n t h e P P L a r e l i s t e d i n A p p e n d i x H .
A l t h o u g h t h e U . S . E P A ' s P P L w a s u s e d a s a b a s i s f o r s o m e o f
t h e m o n i t o r i n g p r o g r a m s r e p o r t e d , i t i s a p p a r e n t t h a t t h e l 9 8 2
r e p o r t
o f
t h e
C o m m i t t e e
w a s
n o t
u s e d
a s
a
r e f e r e n c e
i n
d e v e l o p i n g
t h e l i s t s
o f m o n i t o r e d
c h e m i c a l s .
T h e m o n i t o r i n g p r o g r a m s
i n w a t e r a n d e f f l u e n t s ,
i n t e r m s o f
b o t h
c h e m i c a l s
a n a l y s e d
a n d
f r e q u e n c y o f a n a l y s i s ,
a r e
n o t
u n i f o r m
a m o n g
j u r i s d i c t i o n s
i n t h e G r e a t
L a k e s
b a s i n .
5 . 5 R e c o m m e n d a t i o n s
0
F o r
t h e
p u r p o s e
o f
h u m a n
h e a l t h
r i s k
a s s e s s m e n t ,
t h e
b e s t
p o s s i b l e
d a t a
s u i t a b l e
f o r
t h e
e s t i m a t i o n
o f
h u m a n
e x p o s u r e
s h o u l d
b e p r o v i d e d
b y t h e j u r i s d i c t i o n .
T h e r e
s h o u l d
b e
a n
a t t e m p t
t o
d e v e l o p
m o n i t o r i n g
p r o g r a m s
w h i c h a r e c o o r d i n a t e d a m o n g n e i g h b o r i n g j u r i s d i c t i o n s .
M O n i t o r i n g
p r o g r a m s
s h o u l d
f o l l o w
t h e
r e c o m m e n d a t i o n s
f o r
m o n i t o r i n g
m a d e
b y
t h e
C o m m i t t e e
( 1 9 8 2
A n n u a l
R e p o r t )
a s
c o n d i t i o n s
w a r r a n t .
T h e
s t a t e / p r o v i n c i a l
j u r i s d i c t i o n s
s h o u l d
h a v e
a
n e c h a n i s m
t o
r e p o r t
d a t a
f r o m
m o n i t o r i n g
p r o g r a m s
c a r r i e d
o u t
b y
l o c a l
u t i l i t i e s ,
m u n i c i p a l i t i e s
a n d
a u t h o r i t i e s ,
t o
t h e
I J C .
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R E V I E W O F T H E G R E A T L A K E S
I N T E R N A T I O N A L S U R V E I L L A N C E P L A N F O R 1 9 8 5
A t t h e r e q u e s t o f t h e S u r v e i l l a n c e W o r k G r o u p , t h e C o m m i t t e e h a s
e x a m i n e d t h e D r a f t G r e a t L a k e s I n t e r n a t i o n a l S u r v e i l l a n c e P l a n .
T h e a d e q u a c y o f t h e p l a n i n a d d r e s s i n g h u m a n h e a l t h c o n c e r n s w a s
a s s e s s e d i n t e r m s o f i t s r e f e r e n c e t o t h e C o m m i t t e e ' s l 9 8 2 l i s t s o f
c h e m i c a l s o f p o t e n t i a l c o n c e r n a n d t h e C o m m i t t e e ' s R o u n d t a b l e
R e p o r t o n S u r v e i l l a n c e .
O n l y t h e s u r v e i l l a n c e p l a n s f o r L a k e O n t a r i o a n d f o r t h e
N i a g a r a / S t . L a w r e n c e R i v e r s a p p e a r t o h a v e b e e n d e v e l o p e d w i t h
r e f e r e n c e t o t h e s e d o c u m e n t s . T h e s e t w o p l a n s w e r e t h e m o s t
c o m p r e h e n s i v e a n d d e t a i l e d . T h e y a l s o i n c l u d e d a r e c o m m e n d a t i o n
f o r m i c r o b i o l o g i c a l s a m p l i n g a n d a n a l y t i c a l m e t h o d o l o g y t o e n s u r e
c o m p a r a b i l i t y o f r e s u l t s .
T h e C o m m i t t e e i s a w a r e t h a t t h e d r a f t G r e a t L a k e s I n t e r n a t i o n a l
S u r v e i l l a n c e P l a n ( G L I S P ) w a s s u b s e q u e n t l y r e v i s e d a n d t h a t t h e
C o m m i t t e e ' s c o m m e n t s o n t h e d r a f t w e r e c o n s i d e r e d b y t h e
S u r v e i l l a n c e W o r k G r o u p ( S W G ) . T h e H u m a n H e a l t h E f f e c t s C o m m i t t e e
( H H E C ) h a s n o t r e v i e w e d t h e f i n a l d r a f t s .
6 . l R e c o m m e n d a t i o n
° T h e W a t e r Q u a l i t y B o a r d i s r e q u e s t e d t o i n s t r u c t t h e
i n d i v i d u a l L a k e T a s k F o r c e s t h a t c h e m i c a l s o f p o t e n t i a l
c o n c e r n i d e n t i f i e d b y t h e C o m m i t t e e b e a d d r e s s e d i n t h e
G r e a t L a k e s I n t e r n a t i o n a l S u r v e i l l a n c e P l a n .
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T h e C o m m i t t e e r e v i e w e d b r i e f l y t h e p o t e n t i a l h u m a n h e a l t h s i g n i f i c a n c e o f
t u m o r s i n G r e a t L a k e s f i s h . I t w a s a g r e e d t h a t t h e m a t t e r r e q u i r e s t h e
a t t e n t i o n o f t h e s c i e n t i f i c c o m m u n i t y a n d F u n d s a r e n e e d e d f o r r e s e a r c h a s
n e e d e d t o f i n d a n s w e r s t o s o m e o f t h e q u e s t i o n s a s s o c i a t e d w i t h t h i s
p h e n o m e n o n .
T h e i n c r e a s e d i n c i d e n c e o f t u m o r s i n f i s h s t r o n g l y s u g g e s t s t h e p r e s e n c e
o f e i t h e r c a r c i n o g e n s o r p r o m o t e r s o f c a r c i n o g e n e s i s i n t h e w a t e r s
i n h a b i t e d b y t h e s e o r g a n i s m s . I t i s r e a s o n a b l e t o a s s u m e t h a t t h e
o c c u r r e n c e o f t u m o r s i n d i c a t e s t h e p r e s e n c e o f b i o a c t i v e c o n c e n t r a t i o n s o f
s u c h c h e m i c a l s i n t h e f l e s h o f t h e a f f e c t e d f i s h . T h e e x t r a p o l a t i o n o f
s i g n i f i c a n t t u m o r i n c i d e n c e i n f i s h t o m a m m a l i a n p o p u l a t i o n s i s f r a u g h t
w i t h d i f f i c u l t i e s d u e t o t h e u n c e r t a i n t i e s i n t h e d o s e a n d l a t e n c y
r e l a t i o n s h i p s b e t w e e n f i s h a n d m a m m a l s . I f t h e s e r e l a t i o n s h i p s w e r e
e s t a b l i s h e d , t h e r e s p o n s e o f f i s h t o m i x t u r e s o f c a r c i n o g e n s o r t o t h e
p r e s e n c e o f b o t h c a r c i n o g e n s a n d p r o m o t e r s i n w a t e r w o u l d b e o f i n t e r e s t
a n d p o s s i b l y w o u l d p r o v i d e n e w a n d s i g n i f i c a n t i n f o r m a t i o n f o r t h e
a s s e s s m e n t o f t h e t h r e a t o f c a n c e r t o h u m a n s .
T h e d i r e c t ' t r a n s m i s s i o n o f c a n c e r t o h u m a n s b y t h e i n g e s t i o n o f f i s h
c a n c e r o u s c e l l s o r t u m o r v i r u s e s i s a l m o s t c e r t a i n l y a m i s p l a c e d
c o n c e p t i o n .
7 . l R e c o m m e n d a t i o n s
° T h e d i s t r i b u t i o n o f f i s h c a n c e r s i n t h e G r e a t L a k e s n e e d s b e t t e r
d o c u m e n t a t i o n a n d a d d i t i o n a l p a t h o l o g i c s t u d i e s o f G r e a t L a k e s
f i s h s h o u l d b e c o n d u c t e d .
° T h e d o s e — a n d — e f f e c t r e l a t i o n s h i p s f o r e n v i r o n m e n t a l c a r c i n o g e n s
i n f i s h n e e d a ) b e d e t e r m i n e d r e l a t i v e t o e s t a b l i s h e d a n i m a l
m o d e l s , p a r t i c u l a r l y t h e r a t .
S u b s e q u e n t l y , t h e p o t e n t i a l f o r u s i n g f i s h i n m o n i t o r i n g f o r
w a t e r b o r n e c a r c i n o g e n s n e e d s t o b e e x p l o r e d t h r o u g h a p p r o p r i a t e
s c i e n t i f i c r e s e a r c h .
6 9

 F U T U R E D I R E C T I O N S
A m a j o r a c t i v i t y i n 1 9 8 5 / 1 9 8 6 w i i i b e t h e h a z a r d e v a i u a t i o n o f
c h e m i c a i s l i s t e d i n t h e I J C 1 9 8 3 I n v e n t o r y o f G r e a t L a k e s
C o n t a m i n a n t s . T h i s e v a i u a t i o n w i i i b e m a d e o n t h e b a s i s o f
T i t e r a t u r e i n f o r m a t i o n n o w a v a i i a b i e a n d t h e t o x i c i t y p r o f i i e s
a i r e a d y d e v e i o p e d f o r t h o s e c o m p o u n d s f o r w h i c h a d e q u a t e
t o x i c i t y d a t a a r e a v a i i a b T e ( s e e C h a p t e r 2 ) .
P r o c e d u r e s f o r p r i o r i t y r a n k i n g o f i n a d e q u a t e i y s t u d i e d
c o m p o u n d s
f o r
f u r t h e r
t o x i c i t y
t e s t i n g
w i i i
b e
d i s c u s s e d
b y
t h e
C o m m i t t e e
i n
p r e p a r a t i o n
f o r
m o r e
e x h a u s t i v e
d i s c u s s i o n s
b y
t h e
C o o r d i n a t i n g
C o m m i t t e e
f o r
t h e
A s s e s s m e n t
o f
C h e m i c a i s
i n
t h e
G r e a t
L a k e s
E c o s y s t e m .
T h e
C o m m i t t e e
i s
a T s o
p i a n n i n g
t o
m e e t
w i t h
t h e
A q u a t i c
E c o s y s t e m
O b j e c t i v e s
C o m m i t t e e
t o
d i s c u s s
p r o c e d u r e s
f o r
h a z a r d
a s s e s s m e n t
a s
t h e y
r e i a t e
t o
h u m a n
y s .
a q u a t i c t o x i c i t y .
D e v
e i o
p m e
n t s
i n
t h e
t o x
i c o
i o g
y o
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M N 0 0 0 2 2 0 8 E r i e M i n i n g C o . — T a c o n i t e H a r b o r P o w e r P i a n t
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M N 0 0 5 1 2 4 1
M N 0 0 4 1 9 2 1
M N 0 0 0 3 3 7 9
H N 0 0 4 9 7 8 6
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I n l a n d S t e e l
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L a n d O ' L a k e s — D u l u t h
L e o n i d a s
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M N P o w e r & L i g h t
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T w o H a r b o r s W a t e r & L i g h t P l a n t
U . S . S t e e l C o r p . — A u b u r n M i n e
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